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[TOACHUTEJIBHASA 3AIINCKA

[Iporpamma o0mreo0pazoBaTebHOM y4eOHOU U CHUTUIAHBI
«EctecTBO3HaHMe» TpeaHA3HAaueHAa JIi  WM3YYEHUS  C€CTECTBO3HAHUA B
npoecCHOHANBHBIX ~ 00pa30BaTENbHBIX  OpPraHU3AIUgX,  PEATH3YIOIINX

o0pa3oBaTeNbHyI0 TPOrpaMMy CpeaHero oO0miero oOpa3oBaHMs B Ipejaesiax
OCBOCHHMsI OCHOBHOH mpodeccruoHanbHOM oOpaszoBaTenbHOU mporpammel CITO
(OIIOIT CIIO) nHa 6a3e OCHOBHOrO 00IIEro 00pa3oBaHMs, MPU MOJATOTOBKE
KBATM(PUIIUPOBAHHBIX padOUMX, CIyKAIIUX, CIEIUATUCTOB CPEIHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpeanero obuero
o0pa3oBaHus, TMPEIBABISEMbIX K CTPYKType, COJIEp)KaHUI0 U pe3yJjbTaTaM
OCBOCHMs y4eOHOW mucruiuinHbl «EcTecTBO3HAaHME», B COOTBETCTBHUH C
PexoMeHanusiMu o OpraHU3alivy MOJyYeHUs] CPEIHEro 00111ero o0pa3oBaHus B
npeenax OCBOCHUs 00pa30BaTeIbHbIX MPOrPaMM CPEIHET0 MPO(PECCHOHATBHOTO
oOpa3zoBaHus Ha 0a3e OCHOBHOrO OOHIEro oOpa3oBaHUs C y4E€TOM TpeOOBaHUI
(dbenepanbHbIX TOCY/IapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB U MOJydaeMOi
npodeccun Wiu CHEUaIbHOCTU CpeHero npodhecCuoHaIbHOTO 00pa30BaHUs
(mucbmo [lemapTramMeHTa TOCyJAapCTBEHHOM TOJUTHKUA B cdepe MOATOTOBKHU
pabounx kaapos u JIITO MunodpHayku Poccuu ot 17.03.2015 Ne 06-259).

Conepxanue nporpaMmmsel « ECTECTBO3ZHAHMEY» HAIIPABIICEHO HA JIOCTUKEHUE
CJEAYIOIINX

neJsen:

. OCBOEHUE 3HAHUW O COBPEMEHHOW E€CTECTBEHHO-HAYYHOM KapTHHE
MHUpa U METO/IaX €CTECTBEHHBIX HAayK; 3HAKOMCTBO C HanboJjee BAXKHBIMU UEIMU
U JOCTH)KCHUSIMH €CTECTBO3HAHUS, OKA3aBIIMMU OMpEACISIoniee BIUSHUE Ha
Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

. OBJaJICHUE YMEHUSAMH TPUMEHATh TOJyYCHHBIC 3HAHUS IS
OOBSICHEHUSI  SIBICHUW  OKPYXKAIOIIEro MHUpa, BOCHOPUATUS HHPOpMaIu
€CTEeCTBEHHO-HAYYHOT'0 U MPO(HECCUOHATBLHO 3HAUUMOTO COJICPKAHUS; PA3BUTHE
WHTEJUICKTYaJbHbIX, TBOPUYECKUX CIIOCOOHOCTEH M KPUTHUYECKOT'O MBIILICHUS B
XOJI€ MPOBEACHUS MPOCTEUIIINX UCCIIEIOBAHUI, aHAIN3a SIBIICHUM, BOCTIPUATHS U
WHTEPIPETALNN €CTECTBEHHO-HAYYHOU UH(POpMAIUK;

. BOCMUTaHUE YOEXKICHHOCTH B BO3MOXKHOCTH TMO3HAHUSI 3aKOHHOMN
NPUPOJIBl U MCIOJB30BAHUS JTIOCTUKEHUM E€CTECTBEHHBIX HAyK MJI1 PAa3BUTHS
UMBWIN3ALNH U ITOBBIIIEHUSI KAYeCTBA KU3HU;

. MPUMEHEHUE €CTECTBEHHO-HAYYHBIX 3HAHUN B MPOQPECCHOHATLHON
JEATeTLHOCTH W TOBCEJHEBHOM JKM3HM s oOecriedeHusi 0e30MacHOCTH
KU3HEICATCILHOCTH, TPAMOTHOTO MCIOJIb30BAHUSI COBPEMEHHBIX TEXHOJIOTH;
OXpaHbI 3JI0POBBSI, OKPYKAIOIIEH CPEIbI.

B nporpammy BKIIIOUEHO cOjiep)KaHUE, HAIIpaBiIeHHOE Ha (JOPMUPOBAHUE Y
CTYJICHTOB KOMIIETEHIMM, HEOOXOMUMBIX il kadecTBeHHOro ocBoeHusi OIIOIT
CIIO Ha 6a3e 0CHOBHOIO 00IIEro 00pa30BaHus C MOTYYEHUEM CPEIHEro OOIIEro
oOpa3oBaHUs; MPOTPpaMMbl  TOATOTOBKM  KBaIM(UIMPOBAHHBIX  PabOUUX,
CITy>KallliX; MPOrPaMMBbI TIOJrOTOBKH crierrannucToB cpeanero 3pena (ITIKPC).
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OBIIIA S XAPAKTEPUCTUKA YYEBHOU JUCIIUTTIJINHBI

«ECTECTBO3HAHUE»

EcrecTBO3HaHNE — HayKa O SABJICHUSAX U 3aKOHAX Mpupojibl. CoBpeMeHHOE
€CTECTBO3HAHUE BKJIOYAECT MHOMXECTBO E€CTECTBEHHO-HAYYHBIX OTPACIEU, W3
KOTOPBIX HamOoJyiee BaXKHBIMU SIBISIIOTCS (pu3uka, xumusi U Ouonorusi. OHO
OXBAaThIBAET HIMPOKHUM CIIEKTP BOIMPOCOB O PA3HOOOPA3HBIX CBOMCTBAX OOBHEKTOB
MIPUPOJIbI, KOTOPBIE MOKHO paCCMaTPUBATh KaK €IMHOE LIEJIOE.

EcrecTBeHHO-HAy4YHbIE 3HAHUSA, OCHOBAaHHBIE HA HUX TEXHOJOTHH
dbopMHpYIOT HOBBIN 00pa3 ku3HU. BbICOKOOOpa30BaHHBIA YEIOBEK HE MOMKET
JIUCTAHIIMPOBAThCA OT (YHAAMEHTAJIbHBIX 3HAHUM 00 OKpY’KalollleM MHpE, He
PHUCKYST OKa3aThCsl OECIIOMOIIHBIM B MPOQPECCHOHAIBHON AesTenbHOCTH. JIFoOoe
MEPCIEKTUBHOE HAIPABJICHUE ACATEIIBHOCTH YEJIOBEKA NPSIMO WM KOCBEHHO
CBSI3aHO C HOBOM MarepualibHOW 0a30il M HOBBIMHU TEXHOJIOTHSIMH, U 3HAHUE UX
€CTECTBEHHO-HAYYHOM CYIIHOCTH — 3aKOH yCIIeXa.

EctecTBO3HaHNE — HEOThEMIJIEMAs] COCTABIIAIONIAS KYJIbTYPhl: ONPEACI
MUPOBO33pPEHUE YEJIOBEKAa, OHO MPOHUKAET M B TyMaHUTApHYIO cdepy, U B
OOILIECTBEHHYIO  JKM3Hb. PallMOHAJIBHBIM  €CTECTBEHHO-HAYYHBIM  METO/I,
c(hOpMHUPOBABIIIUICS B PaMKax €CTECTBEHHBIX HAayK, OOpa3yeT eCTeCTBEHHO-
HAyYHYI0 KapTHUHY MHpa, HEKoe oOpasHo-¢puiocodckoe 0000IIeHNE HAyYHBIX
3HAHUM.

OCHOBY eCTeCTBO3HAaHMsI TpPEACTABIsICT (PU3MKa — Hayka O MPHUPOJIE,
u3yyaromasi HauOoJyiee Ba)KHbIC SIBJICHUS, 3aKOHBI U CBOMCTBAa MaTepUAILHOTO
mupa. B (usuke ycraHaBiuBarOTCS YHHUBEpPCAJbHBIE 3aKOHBI, CIPABEIIUBOCTh
KOTOPBIX TMOJTBEPKIAETCS HE TOJHKO B 3E€MHBIX YCJIOBHUSIX U B OKOJO3EMHBIX
MPOCTPAHCTBAX, HO U BO Bceill BceneHHoil. B 3ToM 3akmiodaercs OguH U3
CYIIECTBEHHBIX MPU3HAKOB (U3MKU Kak (yHIaMEeHTaIbHOW Hayku. Duszuka
3aHUMAaeT 0CO00E MECTO CPE/IU ECTECTBEHHBIX HAYK, IOATOMY €€ MPUHSITO CYUTATh
JUJIEPOM €CTECTBO3HAHUA.

EcrecTBOo3HaHME Kak Hayka O SIBJCHUAX U 3aKOHAX MPUPOIbI BKIIOYACT
TAKXK€ OJIHY U3 BAXKHEUIIINX OTPACIEN — XUMHUIO.

XuMusg — HaykKa O BEIIECTBAX, MX COCTaBE, CTPOCHWH, CBOWCTBAX,
MpoIeccax MNpPEeBpallCHUs, HCIOJIb30BAaHWUA 3aKOHOB XHMHHU B MPAKTHUYECKON
JEATEIIbHOCTH JIFO/IEH, B CO3JJaHUH HOBBIX MaTE€pUAJIOB.

buonioruss — cocTtaBHas 4acTh €CTECTBO3HAHHUS. OJTO HAyKa O KHUBOU
npupojie. OHa U3ydaeT paCTUTENIbHbIN, d)KUBOTHBIA MUP U YEJIOBEKA, UCIIOJIB3YS KaK
COOCTBEHHBIE METO/TbI, TAK M METOJIbI IPYTUX HAYK, B YACTHOCTU (PU3UKHU, XUMHUHU
U MaTeMaTUuKWU: HaOJIOACHUS, HKCIEPUMEHTHI, MCCJICIOBAHUS C IMOMOIIBIO
CBETOBOT'O M DJIEKTPOHHOI'O0 MMKPOCKOIMA, 00pabOTKY CTAaTUCTUYECKUX JAaHHBIX
METO/IaMH  MaTEMaTH4YECKOM CTaTUCTUKH U JAp. buHoOJOTHsS  BBISBISET
3aKOHOMEPHOCTH, MPUCYIITUE )KU3HU BO BCEX €€ MPOSBICHUSIX, B TOM YUCJIE 0OMEH
BEIIECTB, POCT, pa3MHOKEHUE, HACIEACTBEHHOCTh, U3MEHYUBOCTh, YBOIIOLUIO U
Ap.

B mpodeccrnonanbHbx 00pa30BaTEeNbHBIX OPTraHU3AIUAX, PEATU3YIOIIIX
o0Opa3oBaTenbHyI0 TPOrpaMMy CpenHero ooOmero oOpa3oBaHMsI B TMpeaesiax
ocBoenust OIIOII CIIO nHa 6a3e ocHOBHOro oOIIEro 0Opa30BaHUA, U3ydaeTCs
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WHTETpUPOBaHHAs yueOHas AUCIUIIIINHA

«EcTtecTBO3HAaHMe»,  BKIOHAlOUmias TpU  paslena,  obiagaromime
OTHOCUTEIBHOM CaMOCTOSITEIBHOCTBIO M LEJIOCTHOCTBIO —  «Dusukay,
«Xumus», «bUoOJOTUS — YTO HE HApyLIAET MPUBBIYHYIO JIOTUKY €CTECTBEHHO-
HAy4YHOT'0 00pa30BaHUs CTYJECHTOB.

[Ipu ocBoenun npodeccuii CIIO u cnemumansHocterd CIIO conumanbHO-
HKOHOMHUYECKOTO M TyMaHUTapHOro mpoduieil mpodeccnoHasbHOro o0pazoBaHUs
€CTeCTBO3HAHUE u3y4aeTcss Ha OazoBoMm ypoBHe @DPI'OC cpennero oOuiero
oOpa3zoBaHusi C yyeToM crnenupuKd ocBauBaeMod mnpodeccur  UIU
CIEIUATBHOCTH.

OTO BBIpaXKaeTCsl B COAEpPXKAHUM OOYyYEHHUs, KOJHUYECTBE 4YaCOB,
BBIJICIISIEMBIX HAa M3YyYCHUE OTACIBHBIX TEM MPOTrpaMMbl, TIIyOMHE MX OCBOCHUS
OoOydJaronmmMucsi, 00beME M XapaKTepe NPAKTUYCCKUX 3aHATHUH, BHJIAX
BHEAYUTOPHOI CAMOCTOSTENBHOU PA0OTHI CTYAEHTOB.

B mpomecce peanmzanum  coAep)KaHUS  Y4EOHOW  JAMCIUILIMHBI
«EcTecTBO3HaHME» 3HAYMMO H3y4yeHHe pazjaena «DPu3uka», KOTOPbIA BHOCHUT
CYIIECTBEHHBIN BKJIQJ B CUCTEMY 3HAHHMI 00 OKpy»>arolieM Mupe. ITOT pasien
SBJIIETCSI CUCTEMOOOPA3YIONIUM I JIPYTUX Pa3JeioB YYEOHOU TUCHUTIINHBI,
MOCKOJIbKY (PU3UYECKHUE 3aKOHBI JIe)KAT B OCHOBE COJIEpKaHUSI KYPCOB XUMHUU U
OMOJIOTHH.

[Ipy wu3yueHun y4yeOHOro MaTepuasia 1O XUMHHM W  OHUOJOTUU
1[eJI€CO00pa3HO aKIIEHTUPOBAThH BHUMAaHUE O0yJArONINXCS Ha )KM3HEHHO Ba)KHBIX
o0BeKTax MPUPOJLI U OpPraHu3Me uejoBeka. JTo Tuiapocdepa, armochepa u
ounocdepa, KOTOpbIE pacCMaTPUBAIOTCS ¢ TOYKU 3PEHUSI XUMHUYECKUX COCTaBOB U
CBOMCTB, MX 3HAa4Y€HUs i1 KU3HENEATEIbHOCTH JIIOJIEH, 3TO COJAEpIKaHUE,
OCBEIIAIOIIEE POJIb BAKHEUIINX XUMUUYECKUX 3JIEMEHTOB B OPraHU3ME YEJIOBEKa,
BOIIPOCHI OXPaHbI 3/10POBbsI, MPOPUIAKTUKU 3a00I€BAaHUN U BPEAHBIX MPUBBIUEK,
MOCJIEICTBUA HW3MEHEHUs Cpenbl OOWTaHUs YeJNOBEKa /Ui YeJIOBEYECKOU
[ABWJIN3ALIUH.

3aMeTHOEe MECTO B COACPKAHUM yUYEeOHON MUCIUIUIMHBI 3aHUMAET YYeOHBIN
MaTepuai, He TOJbKO (DOPMUPYIONINNA €CTECTBEHHO-HAYYHYIO KapTUHY MUpA Y
CTYZI€HTOB, HO U PACKPBIBAIOIIHI MPAKTUUECKOE 3HAUYEHUE ECTECTBEHHO-HAYUYHBIX
3HaHMM BO BceX cdepax >XU3HM COBPEMEHHOIO OOINecTBa, B TOM 4YHUCJE B
TYMaHHUTapHOU cepe.

B unemom yueOnas puciurummHa «EcTecTBo3HaHMe», B coaepKaHUU
KOTOPOU BEAyILIMM KOMIIOHEHTOM SIBJISIFOTCS HAy4YHbIC 3HAHUSI U HAYYHBIE METO/IbI
MO3HAaHMSI, MO3BOJISIET CHOPMUPOBATH Y 00YUAIOIIMXCS LIEIOCTHYIO €CTECTBEHHO-
HAay4YHYI0 KapTUHY MHUpa, NOpOoOyAWTh y HUX HSMOIMOHAJIBLHO-IIEHHOCTHOE
OTHOIIIGHHE K H3y4YaeMOMYy MaTepuaily, TOTOBHOCTh K BBIOOpY JeHCTBUi
OTIpEICJICHHON HAIPaBJICHHOCTH, YMEHUE KPUTHYECKU OLICHUBATh CBOU U UYy>KHE
JIEUCTBUS U TIOCTYIIKH.

WurerpupoBanHoe  cojep:kaHHMe  yuyeOHOW  JUCHUIJIMHBI  TO3BOJISIET
npenoaaBaTeasM GU3NKH, XUMUU U OMOJIOTHUH COBMECTHO OPTaHU30BaTh U3YUEHUE
€CTECTBO3HAHUSI, UCIIOIb3YysSd HMMEIOIINECS YacCTHbIE METOJUKH IPENoJaaBaHUs
npeaMera.
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N3yuenue o01reo0pa3oBaTeIbHOMN y4eOHOU TUCITUTUTIHBI
«EctecTBO3HaHMe»  3aBepiiaeTcs ~— MOABEACHHWEM  WTOTOB B (hopme
mudGepeHIPOBaHHOTO 3aUeTa B paMKaxX MPOMEKYTOYHON aTTECTAITNH CTYCHTOB
B niporiecce ocBoeHusi ocHoBHOM OITOII CIIO ¢ nonmyyeHueM cpemHero o0Iiero
obpazoBanus (I[IITKPC, ITIICC3).

MECTO YYEBHOM JUCIIUITIJIMHBI B YUEBHOM IIJIAHE

VYyebnas nucuuruHa «EctecTBo3HaHMe» SBISETCS YU4€OHBIM MIPEIMETOM
o BBIOOPY U3 00s3aTelbHOM mMpeaMeTHOW o0nacTu «EcTecTBEHHBIE HAYKH
®dI'OC cpennero ood1ero oopa3oBaHusl.

B mnpodeccrnonanbHbix 00pa3oBaTENbHBIX OpPraHU3AIMAX, PEaTH3yIOIINX
o0pa3oBaTeNpHyI0 IMPOTPaMMy CpEAHEro oOmIero oOpa3oBaHUs B Ipeneax
ocBoenusi OIIOIl CIIO na 6a3e ocHOBHOrO o0ImIero oOpa3zoBaHUs, ydeOHas
qucuuiuinHa «EcTtecTBo3HaHUE) HU3ydaeTcss B 00IIeo0pa3oBaTEIbHOM IUKJIIE
yueOHoro murana OIIOIT CIIO na 6a3e ocHOBHOro oOmero oOpa3oBaHUs C
noyryueHuem cpeanero oomero oopazosanus (ITIIKPC, ITIICC3).

B yuebnpix mmanax [IIIKPC, IIIICC3 wmecto y4eOHON IUCLMILIMHBI
«EctecTBO3HaHNE» — B cocTaBe 00111€00pa30BATENbHBIX YUEOHBIX TUCHUIIINH
o BBIOOPY, GOpMHUpPYEMBIX M3 00s3aTeNbHBIX MpeAMeTHBIX oOnacteit OGI'OC
cpennero oobmero oopazoBanus, s npodeccuit CIIO umu cnenuansHoctenr CI1O
COOTBETCTBYIONIETO MPoduiis MpohecCuoHaNIbHOTO 00pa30BaHMS.

OK 1. IloHuMaTh CyIIHOCTb M COLHMAIbHYIO 3HAYUMOCTh CBOEW Oynyien
npodeccun, MPOsIBIATH K HEW YCTOMUMBBINA HHTEPEC

OK 2. OpraHu3oBbIBaTh COOCTBEHHYIO [I€STEIBHOCTh, HCXONS W3 LEIU HU
CIIOCOOOB €€ TIOCTHKEHUS, MPOSIBIISATh K HEM YCTOMUMUBBIA MHTEPEC

OK 3. Axamu3upoBarh paOodyl0 CHUTYalMIO, OCYIIECTBISATh TEKYIIUA MU
UTOTOBBII KOHTPOJb, OLEHKY U KOPPEKLHIO COOCTBEHHOM AEATENbHOCTU, HECTU
OTBETCTBEHHOCTb 32 PE3YyJIbTAThl CBOEH pabOTHI.

OK 4. OcymectBisath nouck uHbopManuu, HeoOxoaumon miis 3PpheKTUBHOTO
BBITIOJIHEHUS TPOGECCUOHANBHBIX 3a]1a4.

OK 5. Hcnonw3oBarh HHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHU B
npo(hecCUOHATBHON e TEIbHOCTH.

OK 6. Paborarb B komaHae, d(h(exkTuBHO 0OmAThCI € KOJUIETaMH,
PYKOBOJICTBOM, KJIMEHTAMH.

OK 7. OpraauzoBaTh COOCTBEHHYIO JEATECIBHOCTh C COONIOJICHUEM TPEOOBaHMIA
OXpPaHbI TPyJla ¥ 3KOJOTUUECKON OE301MacCHOCTH.

OKS8. HcnomHATh BOMHCKYIO OOS3aHHOCTb, B TOM UYHCIE C NPUMEHEHUEM
MOJTYYEHHBIX TPO(ECCHOHATBHBIX 3HAHUM (17151 FOHOIIICH )

PE3VJIBTATHI OCBOEHU S YYEBHOU JUCITUTIJIMHBI

OcBoenue cojepkaHusg ydyeOHOM AMCHUIUIMHBI  «EcTecTBO3HaHME»
o0ecreynBaeT TOCTHXKEHUE CTYJEHTaMU CIIEIYIOIUX Pe3yJIbTATOB:

. JAUUYHOCHIHBIX

~ YCTOMYMBBIM HWHTEPEC K UCTOPUU W JOCTWIKEHUSM B 00JacTu
€CTECTBEHHBIX HayK, YYBCTBO TOPJAOCTH 33 POCCUICKHE €CTECTBEHHBIE HAYKU;
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~ TOTOBHOCTD K MPOJAOJIKEHUIO oOpasoBaHus, MOBBIIIEHUIO
kBau(pukanuu B U30paHHOM  TPO(ECCHOHANBHOM  JEATENbHOCTH  C
WCITOJIb30BAaHUEM 3HAHUH B 00JIACTH €CTECTBEHHBIX HAYK;

— OOBEKTMBHOE OCO3HAHWE 3HAYMMOCTH KOMIIETEHIIMA B oOjactu
€CTECTBEHHBIX HAayK I 4YeloBeKa U OOIlecTBa, yMEHUE HCIO0JIb30BaTh
TEXHOJIOTUYECKHE JOCTHXKEHUsT B o0nacTv (U3UKHU, XUMHH, OHOJOTHUU IS
MOBBIIICHUS COOCTBEHHOTO WHTEIUICKTYaJbHOTO PAa3BUTHUS B BbIOpaHHOU
podecCUOHaNbHOM AeSITENbHOCTH;

~ YMEHHE IPOaHATIN3UPOBATh TEXHOT€HHBIE [TOCIIEICTBUS ISl OKPY KaroIen
cpelibl, OBITOBOM M MPOU3BOJICTBEHHOM JESITEIBHOCTH YEJIOBEKA;

~ TOTOBHOCTHh CaMOCTOSTEIIEHO OOBIBATh HOBBIC ISl C€0Sl €CTECTBEHHO-
Hay4YHbI€ 3HAHHUS C MCIOJIB30BAHUEM JUIsI 3TOr0 JIOCTYIHBIX HMCTOYHUKOB
uHpOopMaIny;

—~ YMEHHE YMpaBJIATh CBOEH TMO3HABATEIHHOU AEATEIBHOCTHIO, MPOBOJAUTH
CaMOOLIEHKY YPOBHSI COOCTBEHHOT'O MHTEJUIEKTYaIbHOTO Pa3BUTHS;

~ YMEHUE BBICTPAUBATh KOHCTPYKTHUBHBIC B3AUMOOTHOIIICHHS B KOMAH/IE 10
pEIICHHIO 00IIMX 3a7a4 B 00JIaCTU €CTECTBO3HAHUS,

. MemanpeomMemHbIxX:

— OBJIQJICHUE YMEHUSIMU M HABBIKAMHU PA3JIMYHBIX BUIOB [MO3HABATEIBHON
NEATEIIbHOCTH Il U3YYEHHSI Pa3HbIX CTOPOH OKPYXkAIOIIETO E€CTECTBEHHOTO
MUpa;

~ NMPUMEHEHUE OCHOBHBIX METOJOB TO3HAHWUA (HAOIIONEHMS, HAY4YHOT'O
AKCTIEPUMEHTA) JUTsl U3YUYEHUS PA3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHOU KapTHHBI
MHUpa, C  KOTOPHIMU  BO3HHUKAET  HEOOXOAUMOCTH  CTaJIKUBAaThCs B
npodeccruoHanbHoOM cdepe;

~ YMEHHUE ONPEeITh e U 3a7a4M JIeSITeIbHOCTH, BBIOUpPATh CPECTBA
JUISL X JIOCTUKEHUS Ha MPAKTUKE;

—~ YMEHHE HCMO0JIb30BaTh PAa3JIMYHbIE HWCTOYHUKU JUISI TIOJTYyYECHUS
€CTECTBEHHO- Hay4YyHOW HWHQOpMaIlMu U OIEHUWBATh €€ JOCTOBEPHOCTH IS
JIOCTHKEHMSI TIOCTABJICHHBIX 1IEeTIeH U 3a/1ay;

. RPEeOMEemHbBIX

~ c(hOPMHUPOBAHHOCTh MPEJACTABICHUM O IEJIOCTHOH COBPEMEHHOM
€CTECTBEHHO- HAy4YHOM KapTUHE MHpPA, MPUPOJE KaK E€IMHOM LEJIOCTHOM
CHUCTEME, B3aMMOCBSI3M 4YEJIOBEKAa, MPUPOAbI U OOIIeCTBa, MPOCTPAHCTBEHHO-
BpPEMEHHBIX MaciTabax BcenenHnoit;

— BJIaJICHUE 3HAHUSIMHU O Han0O0JIee BAXKHBIX OTKPBITUSX U JTOCTHKCHUSIX B
00JIaCTH €CTECTBO3HAHUS, TOBIIUSBIIMX Ha BOJIIOIUIO MIPEICTABICHUN O IPUPO/IE,
Hapa3BUTHE TEXHUKU U TEXHOJIOTHH;

— c¢(OpMUPOBAHHOCTh YMEHUS MPUMEHATH €CTECTBEHHO-HAYUYHBIC 3HAHUS
JJ1s1 OOBSICHEHHST OKPY’KAIOIIUX SIBJICHUM, COXPAHEHMs 3JI0POBbS, OOECreueHus
0€30MaCHOCTH  JKU3HENEATCIIbHOCTH, OEpPEeKHOr0 OTHOIICHUS K MPUPOJIE,
PalMOHAJIBHOTO MPUPOIOTIONB30BAHUS, & TAKKE BBITIOJHEHUS POJIM TPAMOTHOTO
OTpeOuTENIS;

~ ¢OpMHUPOBAHHOCTh TPEACTABICHUH O HAYYHOM METOJE IO3HAHUS
MPUPOJIBI U CPENICTBAX U3YUCHUSI MEraMUpa, MaKpOMHUPA U MUKPOMHUPA; BIIAJICHUE
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prUeMaMH €CTECTBEHHO-HAYYHBIX HA0JIFOICHUIA, OTIBITOB, UCCIICIOBAHMM 1 OIIEHKA
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3YIbTATOB;

~ BJIQJICHUE MOHSITUUHBIM annapaToOM €CTECTBEHHBIX HAYK, MO3BOJISIONINM
MO3HAaBaThb MHp, YyYacCTBOBaTh B JUCKYCCHSIX II0 €CTECTBEHHO-HAYUYHBIM
BOIIPOCaM, UCII0JIb30BaTh PA3IMYHbIC HCTOYHUKH MH(POPMAITUU IS TTOATOTOBKHU
COOCTBEHHBIX pPabOT, KPUTHUUYECKH OTHOCUTBCA K coobmeHusm CMU,
coJieprKallliM Hay4HYI0 HH(GOPMAIIUIO;

— chopMHPOBAaHHOCTh YMEHUH TMOHMMATh 3HAYUMOCTh €CTECTBEHHO-HAYYHOTO
3HAHMUS IS KaXJIOTO 4YeJIOBeKa HE3aBUCUMO OT ero mpodecCHOHAIbHOU
JeATEeIIbHOCTH, pa3inyaTh (PaKkThl UM OIICHKH, CPAaBHUBATh OLICHOUHBIEC BBIBOJIBI,
BUJIETh UX CBSI3b C KPUTEPUSIMU OLICHOK U CBSI3b KPUTEPHUEB C OINpPEICICHHOU
CHCTEMOM IICHHOCTEH.

COJEPXXAHUWE YUEBHOU JUCHUITJIHBI

CounanbHO-PKOHOMUYECKHUU  Opoduiib  MpodPecCHOHaAIBHOTO
ob6pazoBanusi. [Ipodeccuu CI1O

DOU3UKA

Beeoenue

®dusuka — ¢QyHIaMeHTallbHasg HayKa O Mpupoje. EcTecTBeHHO-HayUHBIH
METO/1 [IO3HAHUS, €I0 BO3MOXHOCTH U IPAHUIIBI IPUMEHUMOCTH.

DKCIEpUMEHT U TEOpUs B IIpoLEecce MO3HAHUS NPpUpoAsl. MozaennpoBaHue
(du3nUecKux SBJIEHUHN U mpoleccoB. EcTecTBEeHHO-HAyYHasi KapTHHA MUpa U €€
BAKHEMIIINE COCTABIISAIOIIME.

EnuHCTBO 3aKOHOB MNpPHUPOABI M COCTaBa BeEIIeCTBA BO BceneHHOM.
OTkpeiTHsI B (U3MKE — OCHOBA IIporpecca B TEXHHUKE W TEXHOJOTUHU
MPOU3BOJICTBA.

Mexanuka

Kunemaruka. Mexanndeckoe JBuxenune. Cucrema orcuera. TpaekTopust
neuxkenus. I[lyte. Ilepemenienne. PaBHOMEpHOE NPSAMOJIMHENHOE JBUKEHHE.
CkopocTb. OTHOCHUTENIBHOCTh MEXAaHWUYECKOTO JIBUKEHUSA. 3aKOH CIIOKEHUS
ckopocteil. 'paduku nBUKEHMUS.

Cpennsss CKOpPOCTb NIPM HEPAaBHOMEPHOM JIBWJKEHHMH. MrHOBEHHas
cKopocTh. PaBHOYCKOpEeHHOE TPSIMOJIMHEHHOE IBMKEeHHE. Y ckopeHue. CBoOo1HOe
najgeHue ten. KpuBOiIMHEWHOE IBHKEHUE. YTIIOBas CKOpPOCTb. PaBHOMepHOe
JBH>KEHUE M0 OKPYKHOCTH. LIEHTpOCTpEMHUTENBHOE YCKOPEHUE.

JImnamuka. Macca u cuia. B3anmojeicTBue Ten. 3aKOHBI JUHAMUKH.
Cunel B npupone. CriocoObl uzMepenus cui. MHeprumanbHas cucTeMa OTCYEeTa.
3aKOH BCEMUPHOTO TAroTeHus. HeBecomocCTs.

3akoHBI coXxpaHeHUs1 B MexaHuke. mmynbc Tena. 3aKOH COXpaHEHUs
umnyibsca. PeaktuBHoe nBHKeHHE. MexaHudeckas padora. MourHocts. Pabora
CUJIbl TATOTEHUS, CUJIbl YIPYTOCTH M CWIBI TpeHUs. MexaHuyeckas >HEPIHUs.
Kunernueckast sHeprus. Kunermueckass sHeprus u padora. [loTeHnumanpHas
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SHEpPrusi B TIPaBUTALMOHHOM mnone. [loTeHnumanbHass SHEPrUs  yHIpyro
nehOpMUPOBAHHOTO TeJa. 3aKOH COXpPAaHEHUS MOJTHOW MEXaHUYECKON YHEPTHH.

Hdemoncmpauyuu

OTHOCUTENHLHOCTh MEXAHWYECKOI'0 JIBIJKCHHS. BHIbl MEXaHHYECKOIro
JIBHKCHUS.

NneptHOCTH TEN.

3aBUCUMOCTh YCKOPEHMSI TeJla OT €ro MacChl M CHJIbI, ACUCTBYIOIIEH Ha
Teso. PaBEeHCTBO W NPOTHUBOMNOJIOKHOCTH HAIpPaBJICHUA CHJI JCUCTBUS W
MPOTUBOICUCTBUS. HeBECOMOCTS.

PeakTHBHOE JBHXEHHE, MOJI€Ib pakeThl. VM3MeHEeHWe HHEepruu Ipu
coBepiieHun padoTel. Ilpakmuueckoe 3anamue

HccnenoBanne 3aBUCUMOCTH CUIIBI TPEHUSI OT MACChI TEJa.

OcHO8b1 MONEKYAPHOU DUUKU U MEPMOOUHAMUKU

Mounexkyasipaas ¢pu3nkKa. ATOMACTAYECKAs TEOPUS CTPOCHUS BEILECTBA.
HaOnroneHnuss W OOBITHL, MOJATBEPXKAAIOUIME AaTOMHO-MOJIEKYJIIPHOE CTPOCHUE
BeniecTBa. Maccol U pa3Mepbl MOJIEKYJ. TerioBOEe IBUKEHUE YaCcTHUIl BEIIECTBA.
bpoyHoBckoe nBmxkenue. MpaeanbHblii ra3. Temmeparypa Kak mepa CpeaHeu
KUHETUYECKOW DSHEPIrUM 4YacTULl. YPaBHEHHUE COCTOSIHUSA WJACAJIBHOIO Tasa.
N3omporieccsl u ux rpaduku. OObsICHEHHUE arperaTHhIX COCTOSIHHM BEIIECTBA U
$a30BBIX MEPEXOJOB MEXKJIYy HHMHU Ha OCHOBE AaTOMHO-MOJICKYJISPHBIX
MPEICTaBICHUM.

CBsi3bp MEXIy HAaBJICHUEM M CPEIHEN KMHETUYECKOW SHEPrueid MOJIEKYII
raza. Pabora raza. Mogenbs xuakoctu. IlOBEpXHOCTHOE HATSKEHHE W
cmauuBanue. Kpucramaeckue u amopdusie BeriectBa. Kunkue KpucTasuibl.

Tepmonunamuka. BHyTpenHssi sHeprus. Pabota u TeruooTaada Kak
CHocOObl M3MEHEHUsi BHyTpeHHell sHepruu. IlepBblii W BTOpPOl 3aKOHBI
tepmoarHaMuku. [lpuHuunel gerictBust TeroBbix MamuH. KIIJ[ TemnoBbix
neuraresieid. TemioBble MalIMHBI U UX MPUMEHEHHUE. DKOJIOTHYECKHUE MPOOIJIEMBbI,
CBSI3aHHBIC C TPUMEHEHUEM TEIIJIOBBIX MAIIMH, U IPOOJIEMbI DHEProcOepeKEHUSI.

HHemoncmpauuu

JIBmxeHune OpoyHOBCkuX yactuil. Juddysus.

SIBieHMs TIOBEpXHOCTHOIO HATSDKEHMS M cMauuBaHus. Kpucraiisl,
amop(HBIE BEIIECTBA, XKUIKOKPUCTANINYECKUE Tena. V3MeHeHne BHyTpeHHEH
DHEPTUU TeJ MPU COBEPIICHUN PAOOTHI.

OcHo8bl 21eKMpPOOUHAMUKU

DJIeKTPOCTAaTHKA. B3auMoAeicTBHE 3apsKEHHBIX TEJ. DJIEKTPUUECKUN
3apsifl.  3aKOH COXpPAHEHMsl JJIEKTpUYeckoro 3apsnaa. 3akoH Kynowna.
DIIEKTPOCTATUYECKOE II0JIE, €r0 OCHOBHBIE XApPAKTEPUCTHUKUA U CBA3b MEXKIY
HUMH. [IpOBOAHUKHM M M30JISATOPHI B AJIEKTPOCTATUUECKOM ITOJIE. DIEKTPUYECKas
€MKOCTb KOHAEHCATOPA. DHEPTUS DJIEKTPOCTATUIECKOTO MOJIS.

Iocrosinnbiii TOK. IlocTOsHHBINA HnekTpuyeckuii Tok. Cuna TokKa,
HaIpsHKEHHUE, JIEKTPUYECKOE COMpoTUBIeHUE. 3akoH Oma Juisl ydyacTKa Lenu U
MOJIHOM DJIEKTpUUECKOM 1enu. PaboTa U MOIIHOCTh MOCTOSIHHOTO TOKAa. 3aKOH
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Jlxoyns—IJlenuna. TemioBoe AEHCTBHE 3JIEKTPUYECKOIO TOKA. DIEKTPUUECKUN
TOK B PA3JIMYHBIX CPENaAX.

MaruuTHOe moJsie. MarHuTHOE IOJI€ U €r0 OCHOBHBIE XAapPAKTEPUCTUKH.
JleficTBUe MAarHMTHOrO TMOJS Ha TMPOBOJHUK C TOKOM. 3aKoH Awmrepa.
Onexrtpoasurarens. Cuna JlopeHna. SIBneHue 3JIEKTPOMarHUTHOW WHIYKLHU.
3aKkOH DJJeKTpoMarHUTHOM wuHAyKuMH. IIpaBuno Jlenna. CaMomHIyKOus.
WMHIyKTUBHOCTE. DHEPIHsI MATHUTHOT'O IOJIS.

HHemoncmpauuu

Onexrpusanus Ten. B3anmMopeicTeue 3apspkeHHBIX Tell. HarpeBanue
IIPOBOJIHUKOB ¢ TOKOM. OnbIT Dpcrena.

B3anmonencTBre MPOBOAHUKOB C TOKOM.

JleiicTBie MarHUTHOTO TIONIi Ha TMPOBOJHUK C TOKoM. Pabota
AIEKTPOJABUTATEIIS.

SIBrIeHME HIIEKTPOMArHUTHON MHAYKLINAH.

Ilpaxkmuueckoe 3anamue

COopka 37eKTpUUECKON ENn U U3MEPEHNE CUIIBI TOKA U HAIIPSKEHUS Ha €€
Pa3JINYHBIX YYaCTKax.

Konebanus u eonnwi

Mexannueckue koJsie6anusi u BoJaHbl. CBOOOHBIE KONeOanus. [lepuon,
yacTorTa W aMIumMTyjga — KosjeOanmit.  ['apMmoHuueckue — KoJseOaHusl.
MaremMarnyeckui YW TpPYKUHHBIM MasTHUKU. [IpeBpaiienue sHepruu I1pu
rapMOHUYECKUX KOJICOAHMSIX.

Mexanndeckue BOJIHBI U UX BHIBI. 3BYKOBBIE BOJHBI. YJIBTPA3BYKOBBIE
BOJIHBI. YJIBTPA3BYK M €T0 UCIIOJIb30BAaHNE B MEAULIMHE U TEXHUKE.

DJIeKTPOMATHUTHBIE Ko0JIe0aHus | BOJIHBI. CBo0OoHBIE
alieKTpoMarHuTHeie kosieOanusi. KomnebatenbHbii koHTYp. Dopmyrna TomcoHa.
BrinyxaeHHbIe 3JIEKTPOMArHUTHBIE KOJIeOaHHUS. ["apmonnueckue
AIIEKTPOMArHUTHBIE KOieOaHus. DIeKTpUUecKuil pe3oHaHc. [lepeMeHHbI TOK.
Onextporenepatop. llomyuenue u mnepenaya snexkrposnepruu. [IpoOrembl
sHEeprocOepeKeHHUS.

DNEeKTPOMArHUTHOE  TOJI€.  DJIEKTPOMAarHuTHble BOJIHBL. CKOpOCTh
DJIEKTPOMArHUTHBIX  BOJIH. [IpUHIMIBI  paguoOCBsI3M U TEJIEBUJICHUS.
Hcnonb30BaHne  3JIIEKTPOMArHUTHBIX  BOJH  Pa3JIMYHOIO  JMAlla3oHa B
TEXHUYECKUX CPEACTBAX CBSA3U, MEAULIMHE, IPY U3YUEHUH CBOMCTB BELIECTBA.

CgeroBble BOJIHBI. Pa3BuTHE MpeCTaBICHUN O MPUPOJIE CBETA. 3aKOHbI
OTpaXeHHUsT W mpeiomieHus cera. WMHtepdepenuus cBera. dudpakuus cpera.
Hudpakuuonnas pemierka. [lonsipuzanus ceera. Jlucnepcus cBera.

JIunzel. opmyia ToHKOM JMH3BL. ONTHYECKHE MPUOOPHI.

HHemoncmpauyuu

Konebanuss matemaTMdeckoro H MPYKUHHOTO MasTHUKOB. Pabota
AIEKTPOTEHEPATOPA.

N3nydyenue u npreM 3J€KTPOMAarHUTHBIX BOJIH. PainocCBs3h.

Paznoxenue 6enoro cBera B ciektp. MuTepdepenius u qudpakius cBeTa.
OTpakeHHe U MPETOMIICHUE CBETA.
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OnTrueckue mpuOOpHI.

Ilpaxkmuueckue 3anuamus

N3yuenne  koseOaHWid  MATEMaTUYECKOrO  MasiTHUKA.  M3yueHue
uHTepdepeHn u Tudpaxkiuu CBeTa.

Dnemenmuol KBAHMOBOU DUUKU

KBanToBble cBolicTBa cBera. PaBHOBECHOE TEIIOBOE W3IyYCHHUE.
KBanrtoBass rumorteza Ilnanka. ®dorosnekrpuueckuit »¢ddext. VYpaBHeHue
OuiHmTerHa g BHemHero gororddexra. Doron. JlaBnenue cpera. [yamuzm
CBOWCTB CBETa.

®uzuka aroma. Mogenu crpoerus aroma. OmbeiT  Pesepdopra.
[Toctynatet bopa. OObsicHeHHE IMHEWYATOrO CHEKTpa BOJOPOAA Ha OCHOBE
KBAaHTOBBIX IOCTynatoB bopa. llorimomeHne m ucCIyCKaHue CBETa aTOMOM.
KBanroBas sHeprus. [IpuHiumn neiicTBra U UCHOJIb30BaHKE Jazepa. Onrnueckas
CIIEKTPOCKOMMS KaK METOJ U3YyUEHHSI COCTAaBA BEILIECTBA.

Pu3nKa aAaTOMHOIO0 A/Apa M 3JIeMEeHTApPHbIX YacTul. COCTaB U CTpOEHHE
aToMHOTO simpa. CBOWCTBA SIACPHBIX CHJI. DHEPTUs CBS3U U JE(DEKT MacChl
aTOMHOTO snpa. PannoakTUBHOCTh. Buibl paanoakTHBHBIX NpPEBpAICHUNA. 3aKOH
pamuoakTuBHOrO pacnaga. CBoiicTBA HMOHM3UPYIOUIUX SIACPHBIX H3IYUYCHHI.
PannoakTuBHbBIE U3ITyYEHUs] U UX BO3JCUCTBUE HA )KUBBIE OpraHU3MBbL. S/1epHbIE
peakuuu. fnepHas sHepreTuka. DieMeHTapHble 4dacTullpl. DyHIaMeHTaIbHBIC
B3aUMOJICHUCTBUS.

HHemoncmpauuu

dotorPdekr.

DOTOIIEMEHT.

N3nyuyenne nasepa.

JIuHeluaTble CHEKTPbl pa3iNUYHbIX BelmecTB. CUETUYMK HMOHHU3UPYIOLINX
W3JIyYEHUH.

Bcenennas u ee 260J1I0YUA

Crpoenne wu  pasButrue Bceaennoii. Kocmosorusa.  3Be3nbl.
TepmosiaepHsbiil cuHTe3. Moaens pacuupsironiencs BeeneHHOu.

IIpoucxoxaenune Couaneunoi CHCTEMBI. [Ipotoconne u
npororutaHeTHele obnaka. OOpaszoBanue mianer. [IpobOnema cymiecTBoBaHUS
BHE3E€MHBIX [[UBUJIM3ALIHI.

CoBpeMeHHas (puznyeckas KapTUHA MUPA.
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XNMUA

OO011ast 1 HeOpraHUYECKask XUMHUS

Beeoenue

XuMHYecKass KapTHHA MHpa KaK COCTAaBHAs 4acTh €CTECTBEHHO-HAYUYHOMH
KapTUHBI MHUpa. Poilb XMMUU B JKHM3HH COBpeMEHHOro ooOmiecTBa. Homeiimime
JOCTHKCHHSI XUMUYECKOH HAyKH B TUIAaHE PAa3BUTHUS TEXHOJIOTUNA: XUMHUYECKAs
TEXHOJIOTHsI—OHMOTEXHOJIOTHS— HaHOTeXHOJorus. [IpuMeHeHne OCTHKCHHIA
COBPEMEHHOU XUMUH BTYMaHUTApHOH cepe AesTeIIbHOCTH 00IIecTBa.

OcHogHble noHAmMUSL U 3AKOHbL XUMUU

[Ipenmer xumun. BemectBo. AToM. Monekyna. XUMUYECKUN JJIEMEHT U
dopmel ero cymiectBoBanus. [IpocThie U cokHbIE BellecTBa. AJJIOTPONUS U €€
PUYHHBI.

Hdemoncmpayus

Habop Mozerneld aToMOB ¥ MOJIEKYI.

N3mepenne BemectBa. OCHOBHBIE 3aKOHBI XHMHMH. Macca aToMOB H
MOJEKYJ. ATOMHas eauHuIa Macchl. OTHOCHUTEIbHBIE ATOMHASI U MOJIEKYJISIPHAS
Mmaccel. KonmmuectBo Beniectsa. [locrosiHHas ABoraapo. ModsipHas macca. 3akoH
ABorajzipo. MonsipHblil 00beM ra3oB. PacueTsl o XUMHUECKUM (opMyJiaM.

3aKOH COXPAaHEHMs MacChl BEILIECTBA.

Ilepuoouueckuii 3axon
u Ilepuoouueckas cucmema xumuuecxkux s1emenmos /]. M. Menoeneesa

OtkpeiTue [lepuonnueckoro 3akona. [ lepuoanueckas cucreMa XMuMAYECKAX
anemenToB JI. . MenzeneeBa kak rpaguyeckoe otoOpaxenue lleproauyeckoro
3aKoHa. Ileproguyecknil 3aKOH M CHCTEMA B CBETE YUYEHHUS O CTPOCHHM aTOMa.
3aKOHOMEPHOCTH HW3MEHEHUSI CTPOEHUSl AJIEKTPOHHBIX O0OJOYEK aTOMOB U
XUMHUUYECKUX CBOMUCTB 00pa3yeMbIX 2JIEMEHTa- MU MPOCTHIX U CJIIOKHBIX BEUIECTB.
3nauenue llepuonnueckoro 3akoHa u Ilepuogmyeckoid CHUCTEMbI XMUMHYECKHX
saneMeHToB [l. 1. MenaeneeBa 1yl pa3BUTUS HAyKU U MOHUMAHUSA XUMUYECKOU
KapTHHBI MUpA.

Hemoncmpauusn

Pazmuunbie hopmel [leproguyeckoit cucteMbl XUMUYECKHX 2JIEMEHTOB /.
N. Menneneesa.

Cmpoenue gewyecmsa

[Ipupona xumuueckod cBA3UW. KoBajeHTHass CBSI3b: HEMOJSIpHAS U
nosjsipHasi. Monnas cBsa3b. KaTuoHbl W aHWMOHBL. MeTajuiMyeckasi CBS3b.
BonoponHast cBs3b. B3auMOCBSI3b KPUCTAIUIMYECKUX PELIETOK BEIIECTB C
Pa3IUYHBIMH TUTIAMU XMMHUYECKOU CBSI3H.

Hemoncmpayus

OO6pa3upl BElIECTB U MaTEPUANIOB C PA3IMYHBIMU TUIIAMU XUMHUYECKOU
CBS3U.

Booa. Pacmesopul
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Bonma B mpupose, ObITy, TeXHUKE W Ha NMPOU3BOACTBe. Dusmueckue u
XUMHYECKHE CBOWCTBA BOJIBI. 3aTrPS3HUTENN BOBI U CIIOCOOBI OUMCTKH. JKecTkas
BoJia U ee ymsrdeHue. OnpecHeHne BOJAbl. ATperaTHble COCTOSIHHS BOJABI U €€
MePEX0/Ibl U3 OJTHOTO arPEraTHOr0 COCTOSIHUS B IPYTOE.

PacTtBopeHne TBEpABIX BEUIECTB M Tra30B. 3aBUCUMOCTb PACTBOPUMOCTH
TBEPABIX BEUIECTB U ra30B OT TeMNEPATypbl. MaccoBasi 107151 BEUIECTBA B PACTBOPE
KaK Ccroco0 BeIpaXKEHUsI COCTaBa pacTBOPA.

Hemoncmpauusn

@u3NYeCKUEe CBOMCTBA BOJIBI: TOBEPXHOCTHOE HATSKEHHUE, CMAYMBAHHUE.

Xumuueckue peaxkyuu

[TonsaTre o XUMU4ECKON peakiuu. TUrbl XuMuueckux peakiuii. CKopocTb
peakuu U GaKTOPBI, OT KOTOPHIX OHA 3aBUCHUT. TeroBoi A3hHEeKT XuMudeckon
peakiuu. XuMUYECKOE PABHOBECUE U CIIOCOOBI €r0 CMEILICHHUS.

Hdemoncmpayuu

XUMUYECKHE peakiuu ¢  BbiedeHueM TermioThl.  OOpaTuMoCTh
XAMHUYECKUX PEaKIUH.

Ilpakmuueckoe 3ansamue

3aBUCUMOCTh CKOPOCTH XUMMUYECKOW pPEaKIMM OT pa3IMYHBIX (PaKTOpoB
(Temneparypbl, KOHIIEHTPAIIMU BEIIECTB, ICUCTBUS KaTallu3aTOPOB).

Heopeanuueckue coeounenus

Kinaccudukanusi HeOpraHm4ecKuX COeJIMHEHMH W HX CBOiCTBA.
OKcupl, KUCIOThI, OCHOBaHUS, COJIM. XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX  COCAUHEHMA B  CBET€  TEOPUM  DIIEKTPOJIUTHYECKOU
nuccormanuu. [lonstue o rugponuse coneil. Cpeaa BOAHBIX PACTBOPOB COJIEH:
KHUCJasg, HeuTpaabHas, menounas. Bonopoaueiii nokaszarens pH pactBopa.

Mertasibl 1 HemeTaabl. Metamibl. O0mue GU3nYecKue U XUMUYECKHe
CBOMCTBa METAIOB, OOYCJIOBJICHHBIE CTPOEHHUEM AaTOMOB M KPHUCTAJIOB H
MOJIO)KEHHEM METAJJIOB B DJEKTPOXUMUUYECKOM psy HampspkeHuil. OOmue
crocoObpl monyuenus MetawioB. CruaBbl: 4epHble W 1BeTHBIE. Kopposus
METaJUIOB U CIIOCOOBI 3aIIUTHI OT HEE.

Hemeramnpl. O01mas xapakTepyCcTHKa TJIABHBIX MOJATPYII HEMETAIOB Ha
IpUMepe rajoreHOB. OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE CBOMCTBa
HEMETAJIJIOB.

Baxueiimme COeIUHEHWsS METAUIOB M HEMETAUIOB B IPUPOAE U
XO3SIMCTBEHHON JESATENbHOCTH 4YEJOBEKAa. 3allluTa OKPYXaIoIIel cpelbl OT
3arpsI3HEHUS TSKEIBIMUA METAIJIAMH, COEIMHEHUSIMUA a30Ta, CEPbI, YIIIEpOa.

HHemoncmpauyuu

B3aumoeiicTBHe METa/IOB ¢ HEMeTauIaMu (LIMHKA C CepOo, aTIOMUHUS C
HOJ0M), pacTBOpAMH KUCIIOT U IIET0UCH.

['openne wmetaioB  (UMHKA, KeJIe€3a, Mar"us) B  KHUCJIOPOJE.
BzaumopencTteue a30THOM W KOHUEHTPUPOBAHHOM CEPHOM KHUCJIOT C MEIBIO.
BoccraHoBuTENIbHBIE CBOMCTBA METAJIIOB.

XUMHUYECKHE CBOWCTBA COCIMHEHUI METAJLJIOB.

IlpakmuuecKkue 3ansamus
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Peakiuun oOMeHa B BOAHBIX pacTBOpax 3JeKTposntoB. Onpenenenue pH
pacTBopa CoJiei.

BeiTecHeHne xsiopoM OpoMa © Hoja M3 pPACTBOPOB UX COJIEH.
B3auMoencTBrEe METAIIIOB C pACTBOPAMU KHUCJIOT U COJIEH.

OPI'AHUYECKAS XM
Opeanuueckue coeouneHus

OcHOBHBbIC TIOHSITHSI OPraHNWYeCKOW XMMHHM M TeOpUSl CTPOEHHS
opranuveckux coeauHeHuil. [lonstue wu3zomepun. Buasl uzoMepuu:
CTpYKTypHasi (yIJIEpOJHOTO CKeJieTa, T[IOJIOKEHUsI KpaTHOW CBSI3U  WJIU
(GyHKIIMOHATIBLHOW TPYIIHI), MPOCTPAHCTBEHHAs. MHOT000pa3ue OpraHuYecKux
COECTMHEHU.

Yraesogopoasl. llpenensHple U HENpeNeNbHBIE  YTIIEBOJOPOJBI.
CrpoeHue yrieBoJOpOJOB, XapaKTEPHbIE XMMHUYECKHE CBOMCTBA YIJIEBOJOPOIOB.
[IpencraBuTeny yrieBoaopoI0B: METaH, 3TUJIEH, alleTUiieH, 0eH3o. [Ipumenenue
YIJIEBOJIOPOJIOB B OpraHWYecKoM cuHTe3e. Peakiusa nomumepusanuu. Hedts,
ra3, KAMEHHbBIN yTroJib — MPUPOIHBIE HCTOYHUKH YTIIEBOJOPOIOB.

Kucnaopoacoaepxammue OpraHuvecKmne BellecTBA. CnupTsl,
KapOOHOBBIC KHUCJIOTHI M CJIOXHBIE 3(QUPBL: HMX CTPOCHHE M XapaKTepHbIE
XxuMuueckue cBoictBa. [IpencraBuTenu KUCIOPOJCOAEPKAIIMX OPraHHUYECKUX
COEIMHEHUI: METUJIOBBIM U STUJIOBBIM CIUPTHI, TJULEPUH, YKCYCHAsl KUCIOTA.
Mpblia KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT. JKUPBI KaK CI0KHBIE dPUPHI.

VYTieBoAbl: IIII0K03a, Kpaxmall, LEJITI0JI03a.

A3oTcoaep:kaniue OpraHm4eckKue coeINHEeHMS]. AMUHBI,
aMUHOKHUCIOTHI, Oenku. CrpoeHue u Ouojoruueckas (QyHKUUS OEJIKOB.
XHUMHUYECKHE CBOMCTBA OEJIKOB.

['eHeTnyeckas CBsI3b MEXIY KJIacCaMU OPTaHUUYECKUX COCAMHEHUH.

Hdemoncmpauuu

[TonydeHnue 3TUIEHA M €r0 B3aWMOJICUCTBUE C PACTBOPOM IEpMaHraHaTa
KaJus, OpoM- HOM BOJIOM.

Peakiust monmyuenus ykcycHo-3TuioBoro s¢upa. KauecrBenHas peakiius
Ha TJIUIEPUH.

[{BeTHBIC peakiuu OEIKOB.

Ilpaxkmuueckue 3anamus

XUMHUYECKHE CBOWCTBA YKCYCHOW KHCIIOTBI:  B3aUMOJICHUCTBUE C
uHaukaTopamu, Metaimamu (Mg), ¢ ocHoBanusmu (Cu(OH)2) u ocHOBHBIMU

okcugamu (CuO).

OOpatumast 1 HeoOpaTuMast IeHaTypaIus OEIKOB.

Ilinactmaccnl U Bos1oKHA. [loHsATHE O TTacTMaccax. TepMOIIacCTUUHbBIE U
TEPMOpPEAKTUBHbIE MOAUMEPBL. OTAENbHbIE MPEACTABUTENM CUHTETUYECKUX H
HCKYCCTBEHHBIX MOJINMEPOB: benonodopmanbaeTHIHBIC CMOJIBI,
MOJIMBUHWIXJIOPHU/, Te(PIIOH, EITYIONI.

[lonaTre 0 XHMMHYECKHUX BOJIOKHaX. HarypanabHble, CHUHTETHYECKHE U
HUCKYCCTBEHHbIC BOJIOKHA. OTHEIbHbIE MPEICTABUTEIN XUMHUYECKUX BOJIOKOH:
aneTaTHoe (TpUalleTaTHBIM IEIK) W BHCKO3HOE BOJIOKHA, BUHUJIXJIOPUIHBIC
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(XJIOpUH), MOJUHUTPUIIbHBIE (HUTPOH), NOJHAMUIHBIE (KalpoOH, HAWIOH),
noaudUpHbIE (JIaBCaH).

Hdemoncmpayusn

PaznuyHbie BUBI MJIACTMACC U BOJIOKOH.

Ilpaxkmuueckue 3anamus

O3HaKOMJIEHHE C CHHTETHUYECKMMH M HMCKYCCTBEHHBIMU TMOJUMEpaMHu.
Omnpenenenne pa3IMdHbIX BUAOB XUMUYECKUX BOJIOKOH.

Xumus u HcusHv

XuMHsl 1 OPraHu3M 4YeJIOBeKa. XUMHYECKHE DJIEMEHTHI B OpPraHU3MeE
yenoBeka. OpraHudeckue M HeopraHmdeckue BeriecTBa. OCHOBHBIC JKU3HEHHO
HEOOXOMMBIC COSAMHEHUS: OCIKHU, YTIICBObI, )KUPbI, BATAMHUHBI. Y TJICBOIBI —
TJIABHBIA HCTOYHHUK PHEPTUN OpraHu3Ma. Polib )KUpOB B Opranm3Me. XO0JIeCTepruH
U €T0 POJIb B 3/IOPOBHE UEIOBEKA.

MuHepanbHbIC BEIIECTBA B MPOAYKTaX MHTAHUS, IHIIEBBIE TOOABKH.
COanancupoBaHHOE MUTAHUE.

Xumus B 0bITy. Bona. KauecTBo Boabl. Motomie v 4UCTSIINE CPENICTBA.
[IpaBuna 6e3omacHol pabOThI CO CpecTBaMU OBITOBOM XUMUMU.
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BHNOJIOI'M A

Buonocuss — cosoxynnocmo nayk o drcusoii npupooe. Memoowvl nayunozo
NO3HaHUs 8 OUOIO2UU

Kusas npupoaa kak 00beKT U3ydeHus: Ouogoruu. MeTopl uccie10BaHus
’KUBOM MpHU- poJibl B Onosioruu. OnpezeneHue >ku3HH (C IpUBICYEHUEM MaTepraia
U3 pa3enoB (U3UKA U XUMUHK). Y POBHH OpTraHU3allUHU KU3HU.

Hdemoncmpauyuu

YPpOBHH OpraHu3anyu )KU3HA. MeTOo bl IO3HAHMS KUBOM ITPUPOJIBI.

Knemxka

Ucrtopust nzydenus kietku. OCHOBHBIC IMOJIOKEHUS KJICTOYHOW TEOPHH.
Kierka — cTpykTypHO-(QDyHKIIMOHANbHAS (JIEeMEHTapHast) €UHUIA KU3HU.

Crpoenue kieTku. [IpokapuoTbl M 2YKapuOThl — HU3IIME U BBICHINE
KJIETOUHBIE OpraHu3Mbl. (OCHOBHBIE CTPYKTYpHbIE KOMIIOHEHTBl KJIETKHU
sykapuotr. I[loBepxHOCTHBIN ammapar. CXeMaTUyHOE OIHUCAHHUE >KUIKOCTHO-
MO3aWYHOM MOJIENIM KJIETOYHBIX MeMOpaH. [{uTomiasma — BHYTpeHHsS cpena
KJIETKH, OpraHou sl (opraneiuisl). Kierounoe sapo. OyHKIus siapa: XpaHeHUE,
BOCIIPOM3BEJCHUE U Tepelladya HaclIeACTBEHHOM HWH(OpMaIuu, perysisius
XUMUYECKON aKTUBHOCTH KJIETKU. CTPYKTypa U PYHKITUH XPOMOCOM. AYTOCOMBI
Y TIOJIOBBIE XPOMOCOMBEI.

MarepuanpbHOE €AMHCTBO OKPYKAIOIIETO MHpa W XUMHUYECKHH COCTaB
KUBBIX OpPraHW3MOB. bBHOJOTHYECKOE 3HAYCHHE XHUMHYECKHUX DJIEMEHTOB.
Heoprannueckue BemecTBa B COCTaBe KIETKH. Poib BOABI KaKk PacTBOPHUTENS U
OCHOBHOTO KOMIIOHEHTa BHYTpPEHHEW cpeanrl opraHu3MoB. Heopranmdeckue
MOHBI. YTJIEBOJBI U UMK B KieTke. CTpykTypa u Ouojorudeckue (QpyHKIUU
0eskoB. AMHUHOKHCIOTBI — MOHOMEpHl OenkoB. CTpoeHHe HYKJICOTHUIOB U
cTpykTypa nojqunykieotuanbix neneid JJHK u PHK, ATO.

Bupycer u 6akreprodaru. Heknerounoe crpoenue, sKM3HEHHBIN ITUKIT U €T0
3aBUCUMOCTh OT KJIETOYHBIX (opM Ku3HU. Bupycei — Bo30ymurenu
WHPEKITMOHHBIX  3a00JeBaHUM; TOHATHE 00  OHKOBUpycaX. Bwupyc
ummyHoeduimta yenoeka (BUY). Ilpodunaktuka BUYU-undexmmm.

HHemoncmpayuu Crpoenue MoJiekyJibl O6enka. CTpoeHHue MOJIEKYJIbI
JIHK. Ctpoenune KIIeTKH.

CTtpoeHue KIIETOK MPOKApHOT U dykaproT. CTpoeHue BUpyca.

Ilpaxkmuueckue 3anamus

Habnronenue KJIETOK pacTeHWHd W JKMBOTHBIX 1107 MHKPOCKOIIOM Ha
TOTOBBIX MHKPO- IIpernaparax u uX ONMUCcaHue.

CpaBHEHHE CTPOCHHMS KJIETOK PACTEHUN U KUBOTHBIX.

Opearnusm

Opranusm — eauHoe 11ej0e. MHOrooOpas3ue opraHmu3MoB.

OOMeH BeIecTBOM U SHEPTHEH ¢ OKPYIKaIOIIel cpeiol Kak Heo0X01uMoe
YCJIOBHE CYIIIECTBOBAHMS JKUBBIX CUCTEM.

CrmocoOHOCTh K CaMOBOCIPOM3BEICHHIO — OJHA M3 OCHOBHBIX
0COOEHHOCTEH JKMBBIX OpPraHU3MOB. [/[elIeHe KIETKH — OCHOBA pOCTa, Pa3BUTHS
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U pa3MHOXXEHHUs OpraHu3MoB. becmnonoe pasmuoxkeHue. [lojoBoit mporecc u
M0JIOBOE pa3zMHOKeHHE. OMIO0TBOPEHHUE, €T0 OMOJIOTHYECKOe 3HAUCHHE.

[TonsTne 00  wHAUBHAyalbHOM  (OHTOT€HE3), AMOPHOHAITHLHOM
(amOpuorene3) U MOCTAIMOPUOHATBLHOM pa3BUTHH. VHIUBUAYabHOE pa3BUTHE
YeJIoBeKa U €ro BO3MOKHBIC HAPYIIIECHHUS.

OOmue mnOpencrtaBiaeHUs O  HACJIEACTBEHHOCTH MW M3MEHUYMBOCTH.
['eHeTndeckass TEPMUHOJOTHS W CHMBOJIMKA. 3aKOHOMEPHOCTH HACJIeI0OBaHUS.
HacnenoBanne mpusHakoB y denoBeka. [lomoBeie Xxpomocombl. CIEMJIEHHOE ¢
oJoM HacienoBaHue. HacnenacTBeHHble 00JIE3HUM 4YEJNOBEKA, UX MPUYUHBI U
npodmraktuka. CoBpeMEHHBIC TIPEICTABIICHUS O TEHE U TEHOME.

['eHeTnyeckne 3aKOHOMEPHOCTH u3MeHUMBOCTH. Kiaccudukamus dopm
M3MEHUUBOCTH.

Biusinue MyTareHoB Ha OpraHU3M YelOBeKa.

[Ipeamer, 3a7aun U METOJBI CEJIEKIMU. |'eHeTHuYeCcKre 3aKOHOMEPHOCTHU
ceneknuu. Yuenue H. M. BaBuiioa o rieHTpax MHOTO0Opa3usi U IPOUCXOKICHUS
KyJIbTYpHBIX pacTeHui. buorexHonorus, ee JIOCTHKEHUS, TEPCIEKTUBbI
pa3BUTHSL.

Hemoncmpauuu

OOmeH BemecTB W TPEBpAIlCHUE YHEPTHU B KIeTKe. JleleHne KIIeTKH
(MUTO3, MEN03).

Cnoco0bl  Oecrionioro pasMHOeHHs. OIJIOOTBOPEHHE y PACTEHHN U
KUBOTHBIX. THAMBHyaTbHOE pa3BUTHE OpraHU3MA.

HacnenctBenusie 00JIe3HN YeTOBEKA.

Brnusane ankoronmsma, HapKOMaHWHM, KypEeHHUS HAa HACIIEICTBEHHOCTb.
MyTramumu.

MoaudukaioHHas U3MEHYUBOCTb.

[lenTppl MHOTOOOpa3usi W TPOUCXOXKIEHUS KYJIbTYPHBIX PaCTCHH.
UckyccTBeHHBIN OTOOD.

HccnenoBanus B 00,1acTH OMOTEXHOJIOTHH.

Ilpaxkmuueckue 3anamusn

Petienue snemMeHTapHbBIX T€HETUYECKUX 3a71a4.

AHamu3 ¥ OIEHKAa JTHUYCCKUX AaCMEKTOB Pa3BUTHUS  HEKOTOPBIX
HCCIIEIOBAHUM B OMOTEXHOJIOTUH.

Buo

OBOJIIOLIMOHHAS TeopHss M €€ poiib B  (DOPMUPOBAHUM COBPEMEHHON
€CTECTBEHHO-HAay4YHOW KapTuHbl Mmupa. Bun, ero xpurepum. Ilomyisinus xak
CTPYKTypHasi €IMHUIIA BUJIa U 3BONIOUMUA. CUHTETHYECKAs TEOPHUS SBOJIIOIUU.
JIBMKylMe CHJIbl 3BOJIOLMUA B COOTBETCTBUU C CHUHTETHYECKOM TEOpUeEn
sposonu (CTD). ['eHeTnueckre 3aKOHOMEPHOCTH BOIIOLIMOHHOTO TIPoIiecca.

Pesynbrater sBomroruu. CoxpaHeHHWE MHOT000pa3usi BHUIAOB KaK OCHOBA
YCTOMYMBOTO  pa3BuTusi  Omocdepbl.  [IpuumHBI ~ BBEIMUpaHHS ~ BHUOB.
buonornueckuii mporpecc u OMOJIOTUYECKHI perpecc.

['unoTe3nl NPOUCXOKACHUS KU3ZHU. Y CIIO)KHEHUE )KUBBIX OPTraHU3MOB Ha
3eMie B TMPOLECCE HSBOJIOUMHA. AHTPOIOre€HEe3 W €ro 3aKOHOMEPHOCTH.
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JlokazatenbCcTBa PpPOJCTBA YEJIOBEKA C  MJEKOMUTAIOMIMMU  SKUBOTHBIMHU.
Okosornueckre (akTopbl AHTPONOTEHE3a: YCIOKHEHHE  MOIMYJISIIIMOHHON
CTPYKTYpBI BHJIa, U3TOTOBJICHUE OPYIUN TpyHa, MEPEeXo] OT PACTUTEIBHOIO K
CMEIIaHHOMY THUITy MUTaHUS, UCIOJIb30BaHUE OTHs. [losiBIeHNE MBICIUTEIbHON
NESTEIBHOCTH U WICHOpa3eiabHou peun. [IponcxoxaeHne yenoBe4ecKux pac.

Hdemoncmpauyuu
Kpurepuu Buna.
[Monynsiuust — CTPyKTypHas €IMHUIA BHAA, €IWHUIA HBOJIOLMU.

JIBWKYIIIME CHJIBI DBOJIIOLINH.

Bo3HukHOBEHHE 1 MHOTOOOpa3ue MpUCIIOCO0IeHN Y Oprann3mMoB. Peakue
Y MCYE3aI0IINE BUJIBI.

JIBmokymue cuiabel a”Tporioresesa. lIpoucxokneHue 4yenoBeka U
4eJloBeueckux pac. Ilpakmuueckue 3auamus

Onucanue ocobeil Buma mo Mop(hOIOrHYecKOMy KpUTEpUI0. AHaNIMU3 U
OLICHKA PAa3JU4HbIX THUIIOTE3 MPOUCXOXKACHUS KU3HH. AHaIUM3 M OLEHKa
Pa3IMYHBIX TUIIOTE3 IPOUCXOKACHUS YEJIOBEKA.

IKkocucmemol

[IpeameT W 3amauM 3KOJIOTMM: yYE€HHE 00 HKOJOrMYECKUX (akTopax,
y4EeHHUE 0 COOOIIECTBAX OPraHU3MOB, yueHue 0 buocdepe.

Dxosiornyeckue (PakTopbl, 0COOEHHOCTU UX BO3JIEUCTBUS. DKOJIOTHYECKAS
XapakTepucTuka Buaa. [loHsTrHe 00 3Kojormueckmx cuctemax. llemu mumrtanus,
TpoudecKrue ypoBHH. BHOTeoneHo3 kak 3KocucTemMa. bromeHo3 n 6moTon Kak
KOMIIOHEHThI OMOT€01IeHO3a.

buocdhepa — rnobanbHas skocucrema. Yuenue B. M. Bepnamckoro o
ouocdepe. Ponb xuBBIX opraHu3MoB B Omocdepe. buomacca. buonornueckuit
KPYyroBOpOT (Ha mpuMepe KpyroBopoTa yriiepona). OCHOBHBbIC HaIpPaBICHUS
BO3/IEHCTBUSI uyeloBeka Ha Oumocdepy. Tpanchopmaiusi ecCTECTBEHHBIX
IKOJIOTHYECKUX cucTeM. OCOOCHHOCTH arpo’KOCHUCTEM (arporieHO30B).

Hemoncmpauuu

Dkosornueckue PakTopbl U UX BIUSHUE HA OPTAaHU3MBI.

MexXBHUIOBbIC OTHOIIEHUS: Tapa3uTHU3M, XWIIHWYECTBO, KOHKYPEHIIUS,
CUMOMO03. SIpyCHOCTh PACTUTENILHOTO COOOLIECTRA.

Kpyrosopot yriepona B 6uocdepe. 3anoBeJHUKH U 3aKa3HUKU Poccum.
Ilpakmuueckue 3anamus

CocrapneHue cxem nepeayu BEecTB U SHEPruu (LIeTei MUTaHus).

CpaBHUTENbHAS XapaKTEPUCTHKA MPUPOJHBIX SKOCHCTEM M arpo’KOCHCTEM
CBOEU MECTHOCTH.

Pemenne sxonorndeckux 3aaad.

AHanmu3 W OIlCHKAa TOCHEACTBUNA COOCTBEHHON JEATEIHHOCTH B
OKpYJKalome cpejae, TJIOOATbHBIX DJKOJIOTHUECKMX MpoOjJeM MW TMyTel ux
perieHusl.

IKcKypcuu

Muoroo0pa3zue BumoB. Ce30HHbIE W3MEHEHHMS B MpPUPOjE (OKPECTHOCTH
npodeccuoHaabHOM 00pa3oBaTeIbHON OpraHU3aIlin ).

19



EctecTBeHHBIE W HCKYCCTBEHHBIE  JKOCHUCTEMBI  (OKPECTHOCTH
npodeccuoHabHON 00pa30BaTEIbHON OpraHU3aIiN ).

ECTECTBEHHO- HAVYHBIMU W TEXHUYECKHI IIPODOUIIU
[MTPODPECCHUOHAJIbHOI'O OBPA30OBAHNAA. CITEHUAJIBHOCTHU CIIO

DOU3NKA

Beeoenue

®dwuszuka — (yHIaMeHTalIbHass Hayka o mpupoje. EcrecTBeHHO-HAYUHBIN
METO/] TO3HAHWS, €r0 BO3MOKHOCTH U IPAHULBI IPUMEHUMOCTH.

EnuHCTBO 3aKOHOB mNpHpPOABI M COCTaBa BellecTBA BO BceneHHOM.
OTkpbiTUsi B (U3MKE — OCHOBa IMporpecca B TEXHUKE M TEXHOJIOTHU
IIPOU3BOJICTBA.

Mexanuka

Kunematuka. Mexannueckoe neukenue. Cucrtema orcuera. TpaekTopus
neuxkenus. [lyte. Ilepemenienune. PaBHOMEpHOE NPSAMOJIMHENHOE JIBUKEHHUE.
Cxopoctb. OTHOCUTENBHOCTh MEXAHUYECKOTO JABUKEHHS. 3aKOH CIIOKEHHS
ckopocted. CpeaHsis CKOPOCTh MPU HEPAaBHOMEPHOM JIBUKEHUU. MrHOBEHHas
CKOpOCTb. PaBHOYCKOpEHHOE  NPSIMOJMHEMHOE  JBUKEHHUE. Y CKOpPEHUE.
CBoOoIHOE TaJicHUE TEII.

JIlunamuka. Macca u cuna. B3aumopelcTBue Tell. 3aKOHBI JMHAMMKH.
Cwutbl B ipupozie.

3aKOH BCEMUPHOTO TATOTEHUS.

3aKkoHbI COXpaHeHHUsI B MexaHuKe. IMmynbCc Tena. 3aKOH COXpaHEHUSA
uMIyibca. PeakTuBHOEe JBMKeHUE. MexaHunyeckas paborta. MOIIHOCTS.
Mexannueckasa sHeprus. Kunetmueckas sHeprus. Kunetuueckas sHeprus u
pabota. [loTeHmanbHasi SHEPTUsl B TPABUTAIMOHHOM TI0Jie. 3aKOH COXPaHEHHUS
ITOJTHOW MEXaHUYECKOU SHEPTUH.

HHemoncmpauuu

OTHOCUTENBHOCTh MEXAHUYECKOTO JIBXKEHUS. Buabl MEXaHHMYECKOIo
JBH>KCHUSL.

HNuepTHOCTH TEI.

3aBUCUMOCTh YCKOPEHHMS T€Jla OT €ro MacChl W CHJIbI, JEHCTBYIOIIEH Ha
Tesno. PaBEHCTBO W NPOTUBOINOJOXKHOCTH HANpaBIICHUS CWJI JCUCTBUS W
pOoTUBOAEHCTBUA. HeBeCOMOCTD.

PeakTtuBHOE nBMXKEHME, MOJZEIb pakeThl. M3mMeHeHue sHepruum mnpu
coBepiieHun padbotel. Ilpakmuueckoe 3anamue

HccnenoBanne 3aBUCUMOCTU CUJIBI TPEHUS OT Beca Teda.

OcHO8b1 MONEKVIAPHOU PUIUKU U MEPMOOUHAMUKU

MouiexyasipHasi ¢pusuka. ATOMUCTHYECKAs TEOPUS CTPOCHHSI BEIIECTBA.
HaGnronenuss u  OmbITHI, MOATBEPKAAIONIAE ATOMHO-MOJICKYJISIPHOE CTPOCHHE
BEIeCTBA. Macchl U pa3Mepbl MOJIEKYJI. TeIIoBO€ JABUKEHHE YACTHI] BEIIECTBA.
bpoyHoBckoe nBmxkenue. HMneanbnblii ra3. Temmeparypa Kak mepa CpegHeu
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KMHETUYECKOW DHEpPruu 4YacTHUll. YpaBHEHUE COCTOSIHUS HJICATIbHOIO rasa.
Mopens  sxkunkoctd.  [loBepXHOCTHOE ~ HATSDKEHME M CMayMBaHUE.
Kpucramiueckue u amop(HbIe BELIECTBA.

Tepmoaunamuka. BuyTpennsisi sHeprusa. PaGora u TermiooTaada kak
CIocoObl M3MEHEHMsI BHYTpEHHEUW sHepruu. llepBbiif 3aKOH TEPMOJAMHAMUKHU.
TerutoBbIe MAIIMHBI U KX PUMEHEHUE.

Hdemoncmpauyuu

JIBmxenue OpoyHOBCKUX dactuil. uddysus.

SIBeHUST TOBEPXHOCTHOTO HATSDKCHHSI W CMaduBaHus. Kpuctamibl,
amop(HBIC BEIECTBA, XUIKOKPUCTAIUIMUECKHE Tena. V3MeHeHue BHYTpeHHEH
SHEPTUHU TEJI TIPU COBEPIICHUH PAOOTHI.

OcHo8bl 21eKMPOOUHAMUKU

JueKTpocTaTuKa. B3auMoneicTBue 3apsyKeHHBIX Tel. JJIEKTPUYECKUN
3apsiA.  3aKOH  COXpaHEHUs JJIEKTPUYECKOro 3apsana. 3akoH Kyiona.
DJIEKTPOCTATUYECKOE MOJIE, €r0 OCHOBHBIE XapPaKTEPUCTUKU U CBSA3b MEKIY
HUMH.

Hocrosinnubiii TOK. IlocTosAHHBIN 3nekTpuyeckuii Tok. Cuila ToOKa,
HaIlpsUKEHUE, DJIEKTPUYECKOE CONpOTUBIEHHE. 3akoH Oma i ydacTka
BJIEKTPUYECKOM LIETIH.

MarauTHoe moJjie. MarHuTHOE TOJIE U €r0 OCHOBHBIE XapPAKTEPUCTHKH.
JIeicTBME MArHWTHOTO TOJII Ha IMPOBOJHUK C TOKOM. 3aKOH Ammepa.
DJIEKTPOABUTATEIb. SIBJICHUE 3JIEKTPOMATHUTHON WHIYKIIHH.

Hdemoncmpauyuu

OnekTpuzanus Teil. B3auMopaelcTBue 3apsikeHHbIX Tell. HarpeBanue
IPOBOJHUKOB € TOKOM. OnbIT DpcTeaa.

B3aumopericTBre NpOBOJHUKOB C TOKOM.

JleficTBue MarHuTHOTO TIOJII Ha TPOBOJHUK C TokoMm. Pabota
3JIEKTPOABUTATEIIS.

SIBiIeHME PTIEKTPOMArHUTHON UHIAYKIIUU.

Ilpakmuueckoe 3anamue

COopka AIEeKTpUUECKON 1IeTH, U3MEPEHUE CUIIbl TOKA U HAIIPSKEHUS Ha ee
Pa3IMYHBIX YYaCTKaX.

Konebanus u ool

Mexanuueckue KoJjiedanusi U BosiHbl. CBOOOAHBIC KoJsieOanust. [lepuon,
4acToTa ¥ aMIUIUTyJa Kosiebanuil. ['apMoHndeckue konebanus. MexaHnueckue
BOJIHBI U WX BUJbL. 3BYKOBbI€ BOJHBI. YJIbTPa3BYKOBbIC BOJHBI. YJIBTPa3BYK U
€ro UCIOJb30BAHUE B MEAULIMHE U TEXHHKE.

JJIeKTPOMATHUTHBbIE KoJIe0aHus ) | BOJIHBI. CBoOOIHEIE
ANEKTPOMArHuTHEIE KosneOanus. KomeOaTenbHbI KOHTYp. DJIEKTPOMArHUTHOE
noJje. DJIeKTPOMarHuTHbIE BOJIHBI. CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH.

CgeroBble BOJIHBI. Pa3ButHe npeacTaBiIeHUd O MPUPOAE CBETA. 3aKOHBI
OTPaKCHUS U IIPEJIOMIIEHUS CBETA.

JInn3bl. PopMyJia TOHKOM JIMH3BI.
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HHemoncmpauuu

KoneGanuss maremarnyeckoro M MNPYKUHHOTO MasATHUKOB. Pabota
AJIEKTPOrE€HEPATOPA.

W3myyeHue 1 npueM 3JeKTPOMarHUTHBIX BOJIH. PagnocBsi3s.

Pasnoxxenue 6enoro ceeta B ciekTp. HTEpepenus u audpakums cBeTa.
OTtpaxxenue u npenomiieHue ceera. OnTuyeckrue mpuoopsI.

Ilpakmuueckue 3anamus

N3yuenne  koneOaHMid  MATEMaTUYECKOro  MasTHUKA.  M3yueHue
uHTepPepeHIun u TudpaKui CBeTa.

Dnemenmyvl K6AHMOBOU PUUKU

KBanToBble cBoMcTBa cBera. KgantoBas rumore3a IlnaHka.
doToreKTprIeCKUi YPheKT.

du3zuka atroma. Mojenu ctpoerus aroma. OneiT Pesepdopna.

Pdu3nKa aTOMHOIO SIpa U dJeMeHTapHbIX YacTul. COCTaB U CTPOEHUE
aTOMHOTO siipa. PaanoakTMBHOCTh. PainoakTHBHbBIC U3IIyYEHHS U UX BO3JICHCTBUE
Ha KUBBIE OPTAaHU3MBI.

Hemoncmpauuu

doTod3ddexT.

DOTOSJIEMEHT.

N3nyuyenne masepa.

JImHenWyaTble CHEKTPHl Pa3NUYHbIX BenleCTB. CUETUMK HMOHU3UPYIOLIUX
W3JIyYEHHM.

Bcenennas u ee s6onoyus

Crtpoenne wu paspurue Bcenennoii. Mogens pacmmpsromencs
Bcenennoi.

IMpoucxoxnenue Conneunoii cucrembl. CoBpemeHHas (uznyeckKas
KapTUHA MUpa.

XMMU A
OBIIAS 1 HEOPTAHUYECKAS XMMMUM S
Beeoenue

XuMHUecKasi KapTMHa MHpa KaK COCTaBHasl 4acTh €CTECTBEHHO-HAYy4HOM
KapTUHBI MUPA.

Ponp xumMuu B )KU3HU COBPEMEHHOTO 00IIIECTBA.

[Ipumenenre MOCTHKEHUI COBPEMEHHOW XMMUU B TYMAaHHTApHOU cepe
JEATEIIBHOCTH OOIIECTBA.

XUMHYECKOE COJep)KaHue Y4uyeOHOW AuCIUIIuHBI «EcTecTBO3HAHME
npu ocBoeHuun crnenuanbHocted  CIIO  conumanbHO-’KOHOMHUYECKOTO H
I'YMaHUTAPHOT O poduiiei mpopecCuoHaIbHOr0 00pa30BaHUs.
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OcHosnvle nonsamus U 3aK0OHbl XUMUU

IIpenmer xumuu. BemectBo. AToM. Mosiekyna. XUMHYECKUI 3JIEMEHT U
dbopmeI ero cymiecTBoOBaHMS. [IpocThie U ClI0KHBIE BEIIECTBA.
Ompadicenue XuMu4eckux CroXHcemo8 8 NpPou38e0eHUsIX Xy00rHceCmMEeHHOU

Jumepamypol u uc;cyccmeal.

HHemoncmpauuu

Habop moaerneit aTOMOB ¥ MOJIEKY!I.

N3mepenne BemectBa. OCHOBHBIE 3aKOHbI XHMHHM. Macca aToMOB U
MoseKyd. OTHOCUTENbHBIE aTOMHAs M MOJEKyJIsipHas wmaccel. KonamdecTBo
BemecTna. [locrosnnas

ABoraapo. MonsipHas macca. 3akoH ABoragpo. MoJisipHblii 00beM ra3os.

KonnuecTBeHHbIE M3MEHEHUS B XMMHUM KAaK YaCTHBIA CIly4ald 3aKOHOB
[IEpEeX0/1a KOJIMYECTBEHHBIX U3MEHEHNN B KadecTBeHHbIE. M. B. Jlomonocoe —
«nepewvlil PyCCKUU YHUBEPCUMEN).

Nnmroctpanyu 3akoHa COXpaHEHHsI MacChl BEIECTRA.

[Teprnonnyeckuii 3aK0OH

u Ilepuoouueckas cucmema xumuuecxkux s1emenmos /. M. Memnoeneesa

Otkpsitue [lepuoauueckoro 3akona. [lepuoauueckast cucreMa XUuMHUECKUX
anemeHToB [l. V1. Menaeneena.

3nauenue [leprnonnueckoro 3akona u [lepnoanyeckoi CUCTEMbI XUMUYECKUX
anementoB J[. 1. MenaeneeBa 11l pa3BUTHS HAYKHM U MOHUMAHUS XUMUYECKOU
KapTUHBI MUPA.

. U. Menoenees 06 obpazosanuu u 20cy0apcmeeHHOt NOTUmuKe.

Hdemoncmpauyus

Paznuunbie popmel [leproanyeckoit cucteMbl XUMHUYECKUX 3JIEMEHTOB /.
H. Meuneneena.

Cmpoenue gewjecmsea

KoBaneHntHas cBs3b: HenoJsipHas ¥ nosisipHasi. lonHas cBsi3b. KaTtnonsl u
AQHUOHBI.

Meramnunyeckas cBsi3b. BonopoaHas CBs3b.

Hemoncmpauusn

OO6pasiupl BElIECTB U MaTepUaJiOB C Pa3IMYHBIMH THUIIAMU XUMHYECKOU
CBSI3H.

Booa. Pacmeopul

Bona B mpupone, ObITy, TEXHHUKE M Ha MPOU3BOJACTBE. Du3myeckue u
XMMHUYECKUE CBOMCTBA BOJbl. ONIpEeCHEHUE BOJbl. ATPETraTHbIE COCTOSIHUSL BOJIbI
U €€ MEePEXO/Ibl U3 OJHOTO arperaTHOroO COCTOSIHUS B APYTOE.

Hemoncmpauyusn

Dur3MYECKHUE CBOMCTBA BOJIbI: IOBEPXHOCTHOE HATSKEHUE, CMAYUBAHHUE.

Xumnuyeckue peakuuu. IloHITHE O XUMHYECKOM pPEaKIuU. |HIIbI
XUMHUYECKUX PEAKIIHM.

CKopoCTh peakiuu U (pakTopsl, OT KOTOPHIX OHA 3aBUCHT.
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Hemoncmpauusn

XHUMHUYECKHUE PEAKIIUN C BBIICIICHUEM TEIUIOTBHI.

Heopeanuueckue coeounenus

Knaccupukanuss HeoOpraHMYeCcKHMX COeJMHEHWMH MW HX CBOMCTBA.
OKcupl, KUCIOTBI, OCHOBaHHS, COJIU.

Ionsitne o ruaposause coJsei. Cpega BOAHBIX PACTBOPOB COJIEH: KHUCIAs,
HEeUTpanbHas, menounas. Bonopoansii nokasarens pH pacteopa.

Metanabl. O6mue pu3nueckie U XUMUYECKUE CBOWCTBA METAIIJIOB.

Hemeranusbl. OOmias xapakTepUCTHKA TJIABHBIX MOArPYII HEMETAIIOB Ha
IIpUMEpPE rajoreHoB.

Baxueimme coenuHEHHsT METaUIOB W HEMETA/UIOB B IPUPOAE U
XO034MCTBEHHOM JEATEIIbHOCTH YEJIOBEKA.

Memannwr u cnnagvl kax Xxyooxcecmeenmuviti mamepuan. CoeouHeHus
Memaiios Kak COCMABHAS YACMb Cpeocm8 U300pA3UmenbHO20 UCK)YCCMEdA.
Hememannot  u  ux  coeduneHuss Kax  COCMABHASL  YACMb  CPeOCM8
U300paA3UMeNbHO20 UCKYCCMEA.

Hemoncmpauuu

B3anmoneiicTBre METaUIOB ¢ HEMETaIaMu (LIMHKA C CEpOM, allFOMUHUS C
H0/10M), paCTBOpaMU KHCIIOT U IIEJIOYEH.

l'openne wmetamioB  (LMHKA, Kele3a, MarHusi) B KHUCJIOPOJE.
B3auMopeiicTBue a30THOM M KOHIIEHTPUPOBAHHOM CEPHOM KHCJIOT C MEJBIO.
BoccranoBUTENBHBIE CBOMCTBA METAILIOB.

Ilpakmuueckue 3ansamus

Onpenenenue pH pactBopa conen.

B3aumogenicTBre METaIIIOB € pACTBOPAMU KHUCIJIOT U COJIEH.

OPI'AHUYECKAA XMNMUM

Opeanuyeckue coeouHenus

OcHOBHBIE MOJIOKEHNUSI TEOPUU CTPOCHUS OPraHNYeCKUX COeTUHEHMI.
MHoroo6pasue OpPraHUYECKUX COCJIMHCHUU. [lonsatue U30MEPUM.
Yraesogopoabl. llpenenbHble W HENpeeNbHbIC YIJIEBOAOPOAbI. Peakuus
noauMepusauu. [IpupoiHbIe UCTOYHUKHU YTJIEBOJOPOJOB. YTJIEBOJAOPOABI KakK
OCHOBA  MEXAYHAapOJHOTO  COTPYJHHMYECTBA W  BAXHEWIUMHA  HMCTOYHHK
dbopmupoBanust OroxeTa PO.

Kucnopoacoaep:xammue oprannyeckue BemecrBa. [Ipencrasurenn
KUCIIOPOJACOICPKAIIMX OPraHUYECKUX COCIUHEHUW: METUJIOBBIM W 3TUIIOBBIU
CIIUPTHI, TIIMIEPUH, YKCYCHAs! KUCJIOTA. JKUPBI Kak CIOKHbBIC YPUPHI.

Ankozconuzm u e2o ompadicenue 8 NPOU3BEOCHUAX X)O0HCECMBEHHOU
Jumepamypuvl 4 u300pazumenbHo20 UCKYCCmaeda.

YriaeBoapl: TIIH0KO3a, KpaxMall, HeJITH0JI03a.

A3oTcoaep:kaniue opraHuveckKue coeIMHEeHUsI. AMWHBI,
aMUHOKUCIIOTHI, Oenku. CTpoeHue u ouosjorndeckas PyHKIus: OSIKOB.
HHemoncmpauuu

[Tonydenue sTUIeHa M €ro B3aUMOJICUCTBHE C PACTBOPOM IEepMaHTraHaTa
KaJisi, OpOMHOM BOJIOH.
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KauecTBeHHas peakuys Ha IULeprH. LIBeTHbIE peakiuy OEJIKOB.

IInactmacesl M BoJokHa. lloHATHE O muacTMaccax M XMMHMUYECKHX
BOJIOKHaX. HaTypanbHble, CHHTETUUECKHE U UCKYCCTBEHHBIE BOJIOKHA.

Ilpumenenue  noaumeposé 6  NPUKIAOHOM U KIACCUYECKOM
U306pazumenbHOM UCKYCCmeae.

JlemoHcTpanus

Pa3nuunbie BUABI IIJIACTMACC U BOJIOKOH.

Xumus u dcuzmo

XuMHAA U OPraHu3M 4esioBeKa. XHUMHUYECKHUE BJIEMEHTHl B OpraHU3ME
yenoBeka. OpraHuyeckre M HeopraHuudeckue BeriecTBa. OCHOBHBIE KM3HEHHO
HEO0OXOIUMbIC COCAMHEHUS: OCJIKHU, YIIIeBOIbI, )KUPbl, BUTAMHUHBI. Y TJIEBOIbBI —
IJIaBHBIA UCTOYHUK YHEPTUU OpraHu3ma. Polib )KUpOB B opranusMe. X0JIecTepruH
Y €r0 POJIb B 3IOPOBBE YEIIOBEKA.

MuHepanbHble BEIIECTBA B MPOAYKTaX MHUTAHUS, IHINEBbIC JT00ABKH.
COanaHcupoBaHHOE MMUTAHUE.

Xumus B 0bITy. Boga. KauecTtBo Boabl. Moronme 1 YUCTALIME CPENICTBA.
[IpaBuna 6e3omacHoO pabOThI CO CpencTBaMU OBITOBOM XUMUMU.

Ponb xumuueckux anemenmos 6 srcusnu pacmenuii. Y0oopenus. Xumuueckue
cpedcmea 3auumasl pacmeHul.

BHOJIOTI'A

buonozus — cosoxkynnocms HayK o H#cugou npupooe.

Memoowl nayuno2o no3nanus 6 OuUoIOUU

XKupas npupoaa kak 00bEKT U3ydeHHUs] OMOIOTUH. METO b MCClIeTIOBAHUS
KUBOU TpUpo bl B Onosoruu. OnpeiereHue >Ku3HM (C IpUBJICUEHUEM MaTepHraia
U3 pas3aesioB GU3NKK U XUMUHK). YPOBHU OpTaHU3AINH KU3ZHH.

HHemoncmpauuu

YPpOBHUM OpraHu3auvu XxU3HU. MeTobl TO3HAHUS )KUBOU IPUPOIBI.

Knemxka

Uctopust nzyuenuss knetku. OCHOBHBIE TMOJOXEHUSI KJIETOYHOM TEOPHUH.
Knerka — ctpykTypHO-(hyHKIIMOHATBHAS (PJIEMEHTApHAs) €IUHUIIA )KU3HH.

Crpoenue kietku. [IpokapuoThl M 3yKapuOTbl — HHU3IIME W BBICHINE
KJIETOUYHbIE OpraHu3mbl. (OCHOBHBIE CTPYKTYPHbIE KOMIIOHEHTBI KJETKHU
sykapuotr. Knerounoe simpo. DyHKIUA sApa: XpaHEHUE, BOCHPOU3BEIACHHUE U
nepejavya HacJeICTBEHHON MH(pOpMAIUU, PETYJIALUS XUMHUYECKONM aKTUBHOCTHU
kieTku. CTpyKTypa ¥ PyHKIIUH XPOMOCOM. AyTOCOMBI U TTOJIOBBIE XPOMOCOMBI.

buonornueckoe 3HaueHME XHUMHUYECKUX OJJIEMEHTOB. Heopranuueckue
BEIIIECTBA B COCTaBE KIIETKH. POJb BOABI Kak pPacTBOPUTENS U OCHOBHOTO
KOMIIOHEHTa BHYTPEHHEW Cpeibl OPTraHU3MOB. YTJEBOJbI U JIMMHUABI B KJIETKE.
Ctpyktypa u Ouonormdeckue ¢(ynkimu OenkoB. CTpoeHHE HYKICOTHUIOB U
cTpykTypa noaunykiaeotuHbix neneid JIHK n PHK, ATO®.

Bupycel u 6akreprodaru. Heknetounoe cTpoeHue, sXKM3HEHHBIA ITUKI U €r0
3aBUCHUMOCTh OT KJIETOYHBIX (opM KuU3HU. Bupycel — B030yauTenn
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uH(DEeKIUOHHbIX  3a0ojeBaHui; ToOHATHE 00  OHKOBUpycaX. Bupyc
uMmyHoeduiuta yenoseka (BUY). [Ipodunakruka BUU-undexnmm.

Hemoncmpayuu Crpoenue monekybl 6enka. CTpoeHue MOJIEKYJIbI
JAHK. CTpoeHnue KIEeTKH.

CtpoeHue KJIETOK MPOKapHoT U 3ykapuoT. CTpoeHue Bupyca.

Ilpakmuueckue 3anamus

Habnrogenue KiI€TOK pacTeHWHd W JKUBOTHBIX 1107 MHKPOCKOIIOM Ha
TOTOBBIX MHKPO- TIpemnapaTax u uX ONMUCaHue.

CpaBHEHHE CTPOCHHS KJIETOK PACTCHUN 1 KUBOTHBIX.

Opeanuzm

Opranusm — eaunHoe 1enoe. MHOrooopasue opraHu3MoB.

OOMeH BEIIEeCTBOM U YHEPTHEN C OKpYIKaIOLIEH Cpe/lol Kak HE0OX0IUMOE
YCJIOBHE CYILIECTBOBAHMS JKUBBIX CUCTEM.

CriocoOHOCTh K CaMOBOCIIPOM3BEACHMIO — OJHA M3 OCHOBHBIX
0COOEHHOCTE JKMBBIX OPraHU3MOB. J[eJeHe KIIETKH — OCHOBA POCTa, pa3BUTHUSA
U Pa3MHOXEHHUS opraHu3MoB. becrnosioe pazmHoxkenue. IlosoBoil mpouecc u
H0JIOBOE pa3MHOkeHHE. OMII0I0TBOPEHUE, €r0 OMOJIOTHYECKOE 3HAUCHHUE.

[TonsTie 00  WHAUBHAyaTbHOM  (OHTOTEHE3), AMOPHUOHAIHLHOM
(aMOpuorene3) u MOCTAIMOPUOHAILHOM pa3BUTUU. WHIUMBHyallbHOE pa3BUTHE
YEJIOBEKA U €r0 BO3MOKHbIE HAPYILICHHUS.

OO6mme mnpencraBlieHUs O HACIEICTBEHHOCTH M W3MEHYHUBOCTH.
['eneTnyeckass TEPMUHOJOTHS U CUMBOJIMKA. 3aKOHOMEPHOCTH HAcCJeJI0BaHUSI.
HacnenoBanne npusHakoB y denoseka. [lomoBeie xpoMocomel. CLEIUIEHHOE €
nojioM HacienoBanue. HacnmenacTBeHHble OO0JIE3HM 4EOBEKAa, MX MNPUUYUHBI U
npo¢unaktiuka. CoBpeMeHHbIE MTPEICTABICHHSI O TeHE U TEHOME.

['eneTnyeckue 3akOHOMEpHOCTH H3MeHuUMBOCTH. Kiaccugukamus ¢dopm
U3MEHYHBOCTH.

BinsiHMEe MyTareHOB Ha OPraHU3M YeJIOBEKa.

IIpeameT, 3a7aun U METOJbI CEJIEKIMHU. |'€HeTHYEeCKHEe 3aKOHOMEPHOCTHU
cenekiuu. Yuenue H. M. BaBuiioBa o rieHTpax MHOTO0Opa3usi U IPOUCXOKICHUS
KyJbTYpHBIX pacTeHui. buorexHonorus, ee IOCTHXKEHHs, NEPCIEKTUBbI
pa3BUTHSL.

Hdemoncmpauyuu

OOmeH BelecTB W MpEBpalleHUs] PHEPruu B KieTke. JleneHue KiIeTKu
(MUTO3, MEI103).

Cnocobbl  Oecrionioro pazMHoOXkeHus. OIIOJOTBOPEHHE y PACTEHHN U
KUBOTHBIX. IHAMBUYaIbHOE pa3BUTHE OpraHU3Ma.

Hacnencrennbie 601€3HU YeIOBEKa.

Bingaue ankorosm3ma, HapKOMaHWM, KypeHHs Ha HACJIEJCTBEHHOCTb.
MyTtanuu.

MonudukaonHas ”3MEHYUBOCTb.

Lentpbr MHOTOOOpasuss U MPOUCXOXKICHUS KYJIbTYpHBIX pPacTEHUH.
HckyccTBeHHBIN OTOOD.

Uccnenosanus B 001acTH OMOTEXHOJIOTHH.
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HpakmulteCKue 3aAnrsamus

Pemenue QJICMCHTAPHBIX TCHCTUYCCKUX 3aaa4.

AHanuz wu OOCHKa O9THYCCKHX  ACIICKTOB  Pa3BHTUA  HCKOTOPBIX
I/ICCJICI[OBaHHﬁ B OMOTEXHOJIOTHH.

Buo

OBOJIIOLIMOHHAs TEOpHs. M €€ pPoiib B (POPMUPOBAHUM COBPEMEHHOU
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa. Bua, ero kpurepuu. Ilomymsaumsa kax
CTPYKTYypHasl eAMHHUIA BUA U

sBosonnu. Cunternueckas teopus 3Bomonuu (CTI). [Bmxkyiye cuisl
3BONIIOLMU B cooTBeTcTBHM ¢ CTD.

Pesynbrarsl sBomonun. CoxpaHeHHe MHOrooOpasus BHIOB KaK OCHOBa
yCTOMYMBOrO  pa3BuTusi  Ouocdepbl.  [IpuumHBI  BBIMHUpaHHMS ~ BHJIOB.
buonoruueckuii mporpecc u OUOJIOTUUYECKHI perpecc.

I'mnoTe3sl MPOUCXO0XKACHUS )KU3HU. Y CIIOKHEHHE )KUBBIX OPTaHU3MOB Ha
3emiie B IPOLECCE DHBOJIOLNUU. AHTPOIIOTEHE3 U €ro 3aKOHOMEPHOCTH.
JlokazarenbcTBa pPOACTBA YEJIOBEKA C  MIEKOIMUTAIOMIMMU  >KUBOTHBIMHU.
DKkojorudyeckre (QakToOppl AHTPOIIOTEHE3a: YCIOXKHEHHE MOIYJISILIMOHHON
CTPYKTYpBl BHJa, U3TOTOBJICHHE OPYIUN TpyHa, MNEPEX0] OT PACTUTEIBHOIO K
CMEUIaHHOMY THUITy MUTaHUS, UCIOJIb30BaHHE OTHs. [losSBIEHNE MBICIUTEIBHON
NEATEIIBHOCTH U YIEHOPA3AeAbHOM peur. [IponcxoxaeHne 4enoBevyecKux pac.

Hdemoncmpauyuu
Kpurepun Buna.
[Monynsitust — CTPyKTypHas €IMHHUIA BHJAA, €IWHUIA HBOJIOLMH.

JIBMKyIIME CUIIBI SBOJIFOLIUH.

Bo3nukHOBEeHHE 1 MHOTO00Opa3ue MpUCIocoOIeHu y oprann3mMoB. Pekue
Y MCUYE3aI0LINE BUIBL.

JIBrKymme cuibl  aHTponoreHesa. IlpoucxoxaeHune denoBeka W
yesnoBedyeckux pac. Ilpakmuueckue 3anamus

Omnucanue ocoOei Buga 1Mo MOPGOJIOTHUECKOMY KPUTEPHIO. AHAIU3 U
OIIEHKA pAa3JUYHBIX THUIIOTE€3 MPOUCXOXKIEHUS >KU3HU. AHAIU3 M OIEHKA
PAa3IUYHBIX TUIIOTE3 MPOUCXO0KICHUS YEIIOBEKA.

IKkocucmemol

[IpeameT W 3amauM 3KOJIOTMM: yYE€HHE 00 HKOJOrMYEecKuX (akTopax,
y4eHHUE 0 COOOIIEeCTBAX OpPraHu3MOB, yUeHHe 0 orocdepe.

Dxosiornyeckue (PpakTopbl, 0COOEHHOCTU UX BO3JCUCTBUS. DKOJIOTHYECKAS
xapakTepuctuka Buzaa. [lonstue 00 sKojormueckux cuctemax. llemu nuranus,
Tpodudeckue ypoBHU. bruoreorieHo3 kak skocucTeMa.

buocepa — rnoGanpHas sxocuctema. Yuenue B. WM. Bepnamckoro o
ouocdepe. Ponb xuBBIX opraHn3MoB B Omocdepe. buomacca. buonornueckuit
KpyroBopoT (Ha mpumepe KpyroBopoTa yriepoja). OCHOBHbIE HaIlpaBIICHHS
BO3JICHCTBUSI 4elloBeka Ha Oumocdepy. Tpancopmaius ecTeCTBEHHBIX
IKOJIOTHYECKUX cucTeM. OCOOCHHOCTH arpodKOCHUCTEM (arporieHO30B).

HHemoncmpauuu
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DKoJiornueckre PakTopbl U UX BIUSIHUE Ha OPTaHU3MBI.

MeXBUAOBBIE OTHOIICHUS: MApPa3UTU3M, XHUIIHUYECTBO, KOHKYPEHLHS,
CcUMOMO03. SIpyCHOCTh PAaCTUTEIILHOTO COOOIIECTRA.

Kpyrosopot yriepoaa B 6uocdepe. 3anoBeiHUKN U 3aKa3HUKU Poccuu.
Ilpaxkmuueckue 3anamusn

CocraBneHue cxem nepeJadyu BEeCTB U S3HEPIUH (LIeTe MUTaHus).

CpaBHUTeNIbHAS XapaKTEPUCTUKA MPUPOJHBIX IKOCUCTEM U arpo’KOCUCTEM
CBOEU MECTHOCTH.

Pemienue 3xon0ruueckux 3ajaad.

AHanmu3 W OICHKAa TOCIEACTBUH COOCTBEHHON JIEATEIHHOCTH B
OKpYXKaloImel cpejae, TJIOOATBHBIX DJKOJIOTHUECKHX MpoOjJeM MW TyTed ux
peleHus.

IKcKypcuu

Mmuoroo6pasue BumoB. Ce30HHBIE HW3MEHEHHS B MpUpoje (OKPECTHOCTU
npodeccroHaabHONU 00pa30BaTEIbHON OpraHU3AIINHN ).

EcTecTBeHHBIE M HMCKYCCTBEHHBIE  DKOCHUCTEMBI  (OKPECTHOCTH
npodeccruoHanbHO 00pa30BaTeILHON OpraHU3aIun ).

ITPUMEPHBIE TEMbI PE®EPATOB (AOKJIA1OB),
NMHIANBUY AJIBHbBIX ITPOEKTOB

. Marepusi, GopMbI €€ IBHXKEHHS U CYILIECTBOBAHMSL.

. IlepBoiii pycckuit akanemuk M. B. JlomonocoB. HckycctBo u
IIPOLECC MMO3HAHUS.

. Pu3KnKa U My3bIKaJIbHOE UCKYCCTBO.

. [{BeToMy3bIKa.

. ®du3rKa B COBPEMEHHOM LIUPKE.

. @dusnyeckue METOAbl MCCIEI0BaHUsA NAaMSATHUKOB HCTOPHUH,
APXUTEKTYPBI U POU3BEICHUN HCKYCCTBA.

. Hayuno-TexHudeckuii mporpecc u mpoOaeMbl IKOJIOTHH.

. buorexHonorus u renHas nHxxeHepus — TexHosiorun XXI Beka.

. HanoTtexHonorus kak mpruOpUTETHOE HAIIPABJIEHUE PA3BUTUS HAYKU U
npou3BoACTBa B Poccuiickont @eaepannu.

. OxpaHa OKpy»Karoliei Cpeaibl OT XUMUYECKOTO 3arps3HCHUS.

. PacTtBOpBI BOKpYT Hac.

. YcTpaHeHHe )KECTKOCTH BOJbI HA TPOMBIIIJIEHHBIX IPEANPUITHSAX.

. HcTopusi BOSHUKHOBEHUS M PA3BUTHSI OPTAHUYECKON XUMHUH.

. YTneBoabl U UX POJIb B )KUBOU MPUPOJIE.

. Kupbl Kak TPOAYKT MUTAHUS U XUMHUYECKOE ChIPBE.

. HexBaTka  mpoJOBONBCTBUS  Kak  TyioOambHas  mpoliema
YEJI0BEUYECTBA U IIyTU €€ PELICHUS.

. CpencTBa rurueHsl Ha OCHOBE KHCIIOPOCOIEPKAIINX OPTaHUYECKUX
COCIMHEHU.

. CuHTeTHYECKHE MOIOIINE CPEACTBA: JOCTOMHCTBA U HEIOCTATKH.

. Hedbuuut Oenka B MUIIEBBIX NPOAYKTAaX U €ro MNpPeojoJieHHuE B

paMKax rio0anbHON MPOJOBOJILCTBEHHOM MPOrPaMMBbl.
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. B. W. Bepnanckuii u ero yuenue o ouocdepe.

. Hcropust v pa3BUTHE 3HAHUN O KIIETKE.

. Okpyxaromasi 4ejloBeKa cpella M €€ KOMIIOHEHTHI: pa3JIMYHbIC
B3IJISbI HA OJTHY IIPOOJIEMY.

. [Tomymsimus kak eAMHNUIIA OMOJIOTMYECKON SBOIOIUH.

. [TonmyiAnMs KaKk 3KOJOrHYecKasi EANHULA.

. CoBpeMeHHbIE B3Il HA OMOJOTUYECKYIO 3BOJIIOLIHIO.

. CoBpeMeHHbIE B3IVl  HA  IMPOMCXOXKACHUE  YEJIOBEKa:
CTOJIKHOBEHHE MHEHUM.

. CoBpeMeHHbIE METO/IbI UCCIIETOBAHUS KIETKH.

. Cpenpl 0OMTaHUs OPraHU3MOB: IPUYMHBI PA3HOOOpa3HSL.

TEMATHUYECKOE IINTAHUPOBAHUE

[Ipn peanuzanuu coaep:kanus 0OLIEO0pAa30BATEIBbHOM Y4YEOHON  TUCITUILIMHBI
«EcrectBo3nanue» B mnpexnenax ocBoeHuss OIIOII CIIO na 6a3e oOcCHOBHOro oOLIETO
oOpa3oBaHus c monydyeHueMm cpennero obmero ooOpazoBanus (IIIIKPC,) makcumanbHas
y4yeOHasi Harpy3ka oOydaromuxcsi coctamisieT: 293yaca, B ToMm umcie pasaen «Dusukan-
1594acoB, paznen «Xumus»-84uaca, pazaen «buonorus» S04acos.

CTPYKTYPA U COJEPKAHUE YUYEFHOM JUCIHUAILIMHBI

2.1. O0beM y4eOHOM JMCUMILIMHBI U BBl Y4eOHOH padoThl

Bup yuyeOHoii padoTbl O0BeM yacoB
MakcumajibHas yyeOHasi HATpy3Ka (Bcero) 293
O0si3aTeIbHASI AYTUTOPHAS YueOHAst HArpy3Ka (Bcero) 293

B TOM YHUCJIE:

ECTECTBO3HAHUE PA3JIEJT «DU3UKA» 159
JlabopaTopHbie pabOThI -
MPAKTUYECKHUE 3aHATHUS 10
ECTECTBO3HAHMUE PA3JIEJT « XMW Iy 84
JlabopaTopHbie paboThI 8
MPAKTUYECKHE 3aHITHSI 4
ECTECTBO3HAHUE PA3JIEJI «BUOJIOT U Sy 50
MPAKTUYECKHUE 3aHATHUS 18
[IpomexxyTouHasi arrectaniisi B popme ougpgpepenyuposannozo 3auema 8 suae HIIK (3amura
IPOEKTOB) 3
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CTPYKTYPA U COAEPKAHUE YYEBHOU JUCIIATLIVMHBI

. Tematuueckuii miian u cogepxkanne OY/l. 10 EcrecTtBo3nanue pazien «Puzuka

HaumenoBa | Cogepxxanue y4deOHOro Marepuana, JaldopaTopHble HW  HpakTuyeckue padorsl, | O0bem Yposenn
HUE CaMoOCTOsITeJIbHasl padoTa o0y4yalouuxcs, KypcoBasi padot (MPoeKT)(eciu npedycmompeHtul) 4yacoB 0CBOEHMS
pa3ienoB H
TeM
1 2 3 4
BBeaenne 2
®dusuka — QyHIaMeHTalbHas HayKa o mpupoje. EctecTBeHHO-HayYHBIN METO/1 TO3HAHUS, €TI0
BO3MO>XHOCTH Y TPAHULIBI IPUMEHUMOCTH.
EnuHCTBO 3aKOHOB MPUPOIBI M cOCTaBa BemiecTBa Bo Beenennoit. OTkpeiTust B huznke —
OCHOBA IIpOrpecca B TEXHUKE U TEXHOJOTUU IIPOU3BOICTBA.
Tema 1. MexaHuka 32 1
. Mexanuxa 29 1
KunemaTtuka. Mexanndeckoe asmxenue. Cucrema orcuera. Tpaektopus nBrkeHus. [1yTh.
Ilepememienne. PaBHOMepHOe mnpsiMoiuHelHoe aBmxkeHHEe. CkopocTb.  OTHOCUTENBHOCTH
MEXaHUYECKOTO ABM)KEHMSI. 3aKOH CIOXKEeHMsI ckopocTel. CpeaHsisi CKOPOCTh MPU HEPaAaBHOMEPHOM
IBUKEHUH. MIHOBEHHas CKOpOCTb. PaBHOYCKOpEHHOE MNpSMOJIMHEHHOE ABM)KEHHE. Y CKOPEHHE.
CBoOoIHOE ITageHUE TEI.
Junamuka. Macca u cuita. Bzaumogeiictsre Ten. 3akoHbl JuHaMUKU. CUIIBI B TPUPOJIE.
3aKOH BCEMUPHOTO TATOTEHUSI.
3aKkoHbl coxpaHeHHusi B MexaHuke. lmmynec Tenma. 3akoH COXpaHEHMS HMITYJIbCA.
PeaktuBHOEe aBMkeHuMe. MexaHnudeckass pabora. MomHocTe. MexaHuueckas — dHEprus.
Kunernueckass osHeprus. Kunernueckas »sHeprus u pabora. [loTeHuumanbHas sHeprus B
IPABUTALIMOHHOM I10JI€. 3aKOH COXPAHEHHUs IIOJTHOW MEXaHUYECKON YHEPTHH.
Ilpaxkmuueckoe 3anamue 1 2
Hccnedosanue 3asucumocmu cuibl mpenus om eeca meid.
Koumponvnvie pabomui:Nel 1
Tema 2. OCHOBBI MOJIEKYJISIPHOM (DU3UKH U TEPMOJUHAMUKHU 29
OcHo8bl MONEKYIAPHOU PUBUKU U MEPMOOUHAMUKU 28 1,2,3

30




Mouaekyasipuasi ¢pu3uka. ATOMUCTHYECKass TEOpUsl CTpOeHUs BemiecTBa. HaOmroneHus u
OIBITHI, IOATBEPIKAAIOIINE aTOMHO-MOJIEKYJIIPHOE CTPOCHHME BellecTBAa. Macchl M pa3Mepbl MOJEKYII.
TeruoBoe ABMKEHME YacTUL BellecTBa. bpoyHoBckoe nBuxeHue. MneanpHelii ras. Temneparypa kak
Mepa CpeHEW KMHETHYECKOW SHEPIruU 4YacTHULl. YPaBHEHHE COCTOSIHMS HMIealbHOro rasa. Mozens
xunkoctu. [loBepxHOCTHOE HAaTsSHKEHHE M cMaunBaHue. Kpucrammmueckue u amopgHbIe BEIIECTBA.

Tepmonmnamuka. BHyTpennss sueprus. Pabora u Temnnoorgada Kak crocoObl H3MEHEHUs
BHYTpEHHeH 3Hepruu. [lepBblii 3aKOH TepMOAMHAMUKH. TeIUIOBbIE MAIIMHBI U UX IPUMEHEHUE.

Konmponvnvie pabomoi.Ne2

Tema 3.

OCHOBBI 2JIEKTPOIMHAMUKHU

40

OcHogvl 371eKmpOoOUHaAMUKU

JIeKTpocTaTHKA. B3aumoneicTBue 3apsyKEHHBIX Tel. OJIEKTPUUECKUH 3apsal. 3aKoH
COXpaHEHUsl 3JIEKTpUUYecKoro 3apsaa. 3akoH Kynona. DmekTpocTaTHdyeckoe Iojie, €ro OCHOBHBIE
XapaKTEPUCTUKU U CBA3b MEXKIY HUMH.

MMocTrosinubiii  TOK. IlocTosiHHBIM snekTpuueckuid TokK. Cuia ToOKa, HaNpsHKEHUeE,
ANEKTPUYECKOE COMPOTHUBIIEHNE. 3aKOoH OMa /1S yyacTKa 3JE€KTPUUECKOM 1IeTH.

MaruutHoe moJie. MarHuTHOE TOJ€ U €ro OCHOBHBIE XapaKTepucTuku. JlelicTBue
MarHUTHOTO TIOJiI Ha TPOBOJHUK C TOKOM. 3akoH Awmrmepa. OIeKTpoABUTATENb. SIBIeHHE
3JEKTPOMArHUTHON MHIAYKIUU.

35

1,2,3

Ilpakmuueckoe 3anamue2
Cbopra snekmpuneckoll yenu, usmepeHue CUbl MOKa U HANPsHCEeHUsl Ha ee Pa3Iu4HbIX Y4acmKax.

Konmponvnas paboma:Ne3

Tema 4.

Konebanug 1 BOTHEBI

18

Konebanus u 6onnvi

Mexanuyeckue KkoJjiedaHusi U BOJHbI. CBoOonHble KojeOanus. Ilepuon, uvactora u
amIuTyAa kosnebanuit. ['apmonndeckue koneOaHus. MexaHMuecKue BOJIHBI U UX BHJIbl. 3BYKOBBIE
BOJIHBI. YJIbTPa3BYKOBBIE BOJIHBL. YJIBTPA3BYK U €r0 UCIIOJIb30BAHUE B MEIUIIMHE U TEXHUKE.

DJIeKTPOMATHUTHbIE KoJIe0aHUsA M BOJIHBI. CBOOOJHBIEC JIEKTPOMArHUTHBIE KOJIEOaHMS.
KonebaTtenpHplii KOHTYp. OJNEKTPOMArHUTHOE TIOJIE. OJIEKTPOMarHUTHbIE BOJHBL. (CKOpPOCTh
AJIEKTPOMAarHUTHBIX BOJIH.

CeeToBble BOJIHBI. Pa3BuTue MNpeACTaBICHUN O NPUPOAE CBETA. 3aKOHBI OTPAXKEHUS WU
IIPEJIOMIIEHUS CBETA.

JIun3bl. PopMyJia TOHKOU JIMH3HI.

13
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IIpaxkmuueckoe 3anamue 3 2
U3zyuenue konebanuii mamemamuueckoeo masmuuxa. H3zyuenue unmepghepenyuu u ougpaxyuu
ceema.

IIpakTuyeckasi pa6ora Ne4 2
HN3yuyenue nHTEepepeHnH U TUPPaAKIUH CBeTa

KontpoJsbHasi padora:Ned 1

Tema 5. DneMeHThl KBaHTOBOH (pHU3HKH 22

Dnemenmsi K6AHMOBOU PuzuUKU 21 1,23

KBanToBbIe cBolicTBa cBeTa. KBanToBas runotesa [lnanka. @orosnekrpuaeckuii 3 ekr.

®u3uka aroma. Moaenu ctpoenus aroma. OnbIT Pesepdopaa.

du3uka aTOMHOIO siApa M 3jeMeHTAPHbIX 4yacTul. CocTaB M CTPOEHHE aTOMHOIO spa.
PagnoakTuBHOCTh. PaioakTHBHBIE M3ITyUYEHHS U UX BO3JCHCTBUE HA )KUBbIE OPraHU3MBL..

KonTponbHas pabota:NeS 1

Tema 6. Bcenennas u ee 3BoJIIOLINS 13

Bceenennas u ee s6onoyus 12 1,2, 3
Crpoenne u passutue Beesiennoii. Mogens paciupsitomeiics BeeneHHOM.

IIpoucxoxnenue Cotneunoii cucrembl. CoBpeMeHHasi pu3ndeckasi KapTUHa MUDA.
KonTponbHble paboTbiNe6 1
[ToBTOpeHME U 006001IeHUE 3HAHUI 3
Qéa3zamenvuan ayoumopnasn yueonas Hazpy3Ka 159
Maxcumanvhaa Hazpy3Ka o0yuarOuuxcs 159

Jljig XapakTepUCTUKU YPOBHSI OCBOCHMSI y4eOHOT0 MaTepHalia UCIOIb3YIOTCS Cleaylolne 0003HaYeHUS:
1- o3HaKoMHUTENBHBINA (y3HaBaHHE paHee U3YUEHHBIX 0ObEKTOB, CBOMCTB);
2— penpOTyKTHBHBIH (BBIITOJIHEHHUE ACITEITHHOCTH IO 00pa3ily, HHCTPYKIIMH WX TI0J] PYKOBOJICTBOM)

3- HpOI[yKTHBHBIﬁ (HJ'IaHI/IPOBaHI/Ie N CaMOCTOATCIIbHOC BBIITOJIHCHUEC ACATCIBHOCTH, PCIICHUC HpO6HCMHBIX 33.)13.‘-1).).
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CTPYKTYPA U COAEP)KAHUE YYEBHOUN JUCIIATLIMHBI
. TemaTtuueckuii njaun u cogep:xxkanue OY/l. 10 EcrecrBo3znanue pasaen «XUMHUSA»

HaumenoBa
HHE
pa3iejioB u
TEeM

Conep:xkanue y4eOHOro MaTepuasia, JadopaTopHble W  NpPaKTHYecKHe  PadoThbl,
CaMoCTOsITeJIbHasI padoTa o0y4yalouuxcs, KypcoBasi padot (MPoeKT)(eciu npedycmompetul)

Oo0LeM
4acoB

YpoBenb
OCBOEHHS

1

2

BBeJeHUe

Tema 1.

MeToabl NO3HAHUSI B XUMHUH.

Baxneiimue XuMHYecKHe IOHATHS M 3aKoHbI. HayuHble MeTOIbl NMO3HAHMA BEILECTB U
XUMUYECKHUN sABJICHUN. POb SKCIIepUMEHTa U TEOPUH B XUMHH

NN N W

Tema 2.

Teopeaneche OCHOBbI XMMMUMH.

CoBpeMeHHbIE NPEACTaBIEHUS O CTpPOoeHMH aTtoma. Atom. M3oronbl. AToMHBIE opOUTaNu. S-, P-
sieMeHTbl. OCOOEHHOCTH CTPOCHMs UIEKTPOHHBIX 000JIOUEK AaTOMOB IEPEXOJHBIX 3JEMEHTOB.
IlepuoanyecKkuil 3aK0H U NEPHOAMYECKAsA CHCTeMa XUMHU4YecKuX dJieMenToB JI.M.MeHnaeseeBa.
XuMHYeCcKasn CBA3b. Ee Pa3HOBHIHOCTH " MEXaHU3MbI o0pa3oBaHusl.
OneKTpooTpulaTebHOCTh. CTENeHb OKUCICHHS W BAJIEHTHOCTh XMMHMYECKUX 3J1eMEHTOB. MoHHas
cBsA3b. Katnonsl n annoHsl. Metanmnnueckas cBsi3b. Bonopoanast cBs3b.

BemectBo. KauecTBeHHBIM M KOJIMYECTBEHHBIM COCTaB BeEIECTBA. BemecTBa MOJNEKYJSIPHOTO H
HEMOJIEKYJIsIpHOrOo  cTpoeHus. IlpuumHbl MHOrooOpas3us BEIIECTB: H30MEpHs, TOMOJOIHUS,
AJUIOTPONHs. SIBIIEHUs, MPOUCXOAIINE NPU PACTBOPEHUHU BEIIECTB — JUCCOLMALUSA, TMApPATALNS
.arperatHble COCTOAHHMA BemecTB. Ymcrble BemectBa M cMecH. lcTuHHBIE pPacTBOPSI.
JucnepcHble cucrembl. CrnocoObl BbIpaXEHHs KOHIEHTPAlMM pPACTBOPOB: MaccoBas J0Jis
pacTBOPEHHOr0  BellecTBa. Teopusi  JJIEKTPOJMTHYECKON auccomuanmu. [lucconmanus
3JIEKTPOJINTOB B BOJHBIX PACTBOPAX.

Xumunueckue peakuuu. Knaccudukanus XuMHUECKUX peakuil B HEOPraHWYeCKOH U OpraHMYecKon
xumuH. Peakuuum MOHHOro oOMeHa B BOJAHBIX pacTBopax. Cpena BOJIHBIX pacTBOPOB: KHUCIHAs,
HeUTpanpHas, mienouHas. OKHUCINTENbHO-BOCCTAHOBUTENBHbBIE peakiuu. CKOpoCTh peakluu, ee
3aBUCHMOCTh OT pa3nyHbIX ¢akTopoB. Kartanuz. O0patuMocTs peakunii. XUMUYECKOE paBHOBECHE
U c110cO0BI €70 CMEIIEHUS

13

1,2,3

Konmponvnvie pabomoi:Nel




Tema 3. Heoprannyeckasi Xumus. 19
Knaccupukanusa HeopraHuveckux coeldHeHHil. XUMHUYECKHE CBOWCTBA OCHOBHBIX KiaccoB | 12 1,2,3
HEOPraHUYECKUX COCIMHEHUN.

IloHsiTHe 0 MeTa/LIaX M HeMeTaJLJIaX. DJICKTPOXUMUUYECKHUI sl HANPsHKEHUH MeTauioB. O0mme
crnocoObI oy4deHus: MetamioB. [Tonarue o koppo3uu metannoB. CrocoObl 3alUTH OT KOPPO3HUH.
Hemetamnpl. OKHCINUTENbHO-BOCCTAHOBUTENBHBIE CBOMCTBA THUMHMYHBIX HeMeTawioB. OOmas
XapaKTEPUCTUKA MOATPYIIbI FAJIOTCHOB

Jlabopamopuas paboma 1 2 2,3
Paborta B BupTyanmpHOU nabopatopun. KadecTBeHHBIE peaknMyd Ha HEOPTaHHMUECKUE COSAMHEHUS
(okpamuBaHue TUIAMEHU COJIIMU JIMTHUS, HATPUS, KaJlKs, KaJblus, Oapus; KadeCTBEHHbIEC PEaKI[UU
Ha HUTPAThl; KAYECTBEHHAS PEaKIUsI Ha XJIOPUI-HOH).

IIpakTHyeckas padora NeS

B3anmojeiicTBHe METAIIOB ¢ PACTBOPAMH KHCJIOT U COJIeii 2
IIpakTnyeckas padora Ne6. 2
Omnpenenenne pH pacTtBopa coJieii

Konmponvnvie pabomoi.Ne2 1

Tema 4. Oprannyeckasi XuMus 30
[Tonoxenne A.M. Byrtnepoa. Kiaccubpukanuss ¥ HOMEHKJIATypa OpPraHUYECKHUX COenuHEeHHH. | 26 1,2,3
XHWMHUYECKHE CBOMCTBA OCHOBHBIX KIJIACCOB OpPraHMYECKUX coeauHeHuu. Teopus cTpoeHus
OPraHWYECKUX COCIMHEHHMHU. YriiepoaHsld ckeneT. Panukanbl. @OyHKIMOHAIBHBIE TPYIIBL.

I'omonornueckuii psa, romonoru. CTpyKTypHast u3oMmepus. TUIIBI XUMHUYECKUX CBSI3€M B MOJIEKYJIaxX
OPraHNUYEeCKUX COCTMHECHUH.
VYrneBonopoapl: ankaHbl, alKE€Hbl M JIMEHbI, AaJKUHBI, apeHbl. [IpUpoaHBIE HMCTOYHUKH
YIJIEBOIOPOOB: HE(PTH U MPUPOIHBII ras.
Kucnoponcoaepxkaiue CcoOeIUHEHHS: OJHO- W MHOTOATOMHBIE CIUPTHI, (EHOMN, AalbJIeTUIbI,
OJTHOOCHOBHBIE KapOOHOBBIE KUCIIOTHI, CIIOKHBIEC d(PHUPHI, )KUPHI, YTIICBOIBI.
A3oTconepKalue COeIMHEHHS: aMUHBI, aMUHOKHUCIIOTHI, OCTIKH.
[TonuMepsl: IaCTMACCHI, KAYYYKH, BOJIOKHA..
Jlabopamopuas paboma 2 3 2
WsrotoBnenne ™oxeneit Mmosekyin. OKHUCIEHHE STUIIOBOIO CHUpPTAa C TMOJIYYEHHEM JTaHasl.
Pacno3HaBaHue BOJOKOH. 3
Konmponvnvie pabomuviNe3 1
Tema 5. JKCcNnepUMeHTaIbHbIE OCHOBbI XMMHUH. 5
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[IpaBmwia Oe3omacHOCTH Tpu paboOTe C EIKUMH, TOPIOYUMU U TOKCHYHBIMH BEIIECTBaMU. | 3 1,2,3

[IpoBenenne XHMMHUYECKHUX peakuuii B pacTBopax. IIpoBenpeHHe XUMHYECKMX peakUuil mpu

HarpeBaHUMU.

KauecTBeHHBIH W KONMYECTBEHHBIM aHanu3 BemecTB. OmnpelneneHre xapakTepa Cpeibl.

WNunukartopel. KauecTBeHHBbIE peakIlud HA HEOPraHUYECKHE BEIIECTBA U MOHBI, OTJICIbHBIE KIacChl

OpPraHMYECKUX COCAMHEHUH.

Pewenue 3anau

Jlabopamopuas paboma 3 2 2

UccnegoBanue mpoJlyKTOB Ha HaJMuMe Kpaxmana. Pacrmo3HaBaHue HENpeneNbHBIX OPraHUYECKUX

COEJIMHEHHI B COCTaBE TOBAPOB XO35MCTBEHHOTO HA3HAYCHUSI. 3
Tema 6. X¥MHUS U )KU3Hb. 6

Xumus 1 310poBbe. JIekapcTBa, GepMEHThI, BATAMHHBI, TOPMOHBI, MUHEPAJIbHBIC BOJIBI. 4 A1,2,3

Xumus u nuia. KanopuitHocTs kupoB, OETKOB U YTIIEBOJIOB.

XUMUs B IOBCETHEBHOM KU3HU. MOOIINE W YUCTAIIHE cpeacTa. [IpaBmia 6e3omacHol paboThI CO

cpeacTBaMU OBITOBOM XMMHUHU. XHMHYECKHE BEIIECTBA KAaK CTPOUTENbHBIE U IOJCIIOYHBIC

MaTepHuabl

OO6mwme mnpencTaBieHUs O MPOMBIIUICHHBIX CHOCO0aX TMOMYyYeHHs] XHMHMUYECKHX BEIIeCTB (Ha

puMepe MPOU3BOICTBA CEPHON KUCIIOTHI).

XHUMHYECKOE 3arpA3HEHUE OKPYIKAIOIIEH Cpebl U €ro MOCIEICTBUS.

briTOBas XuMUUeCKasi TpaMOTHOCTb.

Jlabopamopnas paboma 4 1

Hayka XuMusi Ha CTpa)ke HaIIero 3/I0POBbSL. 2,3

KonTtposnbHble paboThiNe4 1

[ToBTOpeHue u 0000IIeHNE 3HAHUI 3

Jugpgpepenyuposannsiit 3auém 6 euoe HIIK (3awguma npoexmoe) 3 3

TEMBbI PEGEPATOB (AOKJIALOB), MHAWBUAY AJIbHBIX ITPOEKTOB

o Marepus, GopMbI ee IBMKEHHS U CYLIeCTBOBAHUSL.
° [epsriit pycckuit akagemuk M.B.JloMmoHOCOB. MckyccTBO M poriecc MO3HAHMS.
o ®u3nKa U My3bIKaIbHOE UCKYCCTBO.

° [IBeToMy3BbIKa.




[ ]

[ ]
HCKYCCTBA.

[ )

[ )

®u3uKa B COBPEMEHHOM ITUPKE.
du3uvecKkre METOAbl UCCIEAOBAaHUS MaMATHUKOB UCTOPHH, apXUTEKTYpPHl M TPOU3BEACHUN

HayuHo-TeXHUYeCKH TPOrpecc v Mpo0JIEeMbI KOJIOTHH.
buoTexHosiorus u reHHas HHeHepuss — TexHonorun XXI Beka.
HanorexHonoruss kak NPUOPUTETHOE HANPABJICHUE Pa3BUTUS HAayKM W NPOU3BOJCTBA B

Poccuiickoit deneparuu.

OxpaHa OKpy»KaroLIeH Cpeabl 0T XMMUYECKOTO 3arpsi3HEHHUS.

PactBOpEI BOKpYT Hac.

YcrpaneHue KecTKOCTH BOABI HA IPOMBILIUICHHBIX IPEANPUATHIX.

I/ICTOpI/IH BO3HUKHOBCHUA U Pa3BUTHUA OpFaHI/I‘lCCKOﬁ XUMHUH.

YTraeBoapl U UX POJIb B )KUBON IIPUPO/IE.

Kupbl Kak IpOAYKT MUTAHUSA U XUMHUUECKOE ChIphE.

HexBarka npooBOIbCTBUS Kak TI00anbHas MpoOiieMa 4eJIOBEUECTBA U IYTH €€ PEIICHUS.
CpencTBa rUTHEHBI HA OCHOBE KHCIIOPOJICOIEPKAIIIMX OPTaHUYECKUX COSTUHEHUH.
CuHTeTHYECKUE MOIOLIUE CPEACTBA: JOCTOMHCTBA U HEJOCTATKH.

Hedpunur Oenka B MUIIEBBIX NPOAYKTAX W €r0 MPEOJONIeHHE B paMKax TII00aIhHON

IIPOJIOBOJILCTBEHHON ITPOrPAMMBI.

B. U. BepHuajckuii u ero yuenue oouochepe.

Hcropust u pa3BUTHE 3HAHUH O KIIETKE.

Oxpyrkaroias 4ejioBeka cpejia U €6 KOMIOHCHTBI: Pa3JIMuHbIC B3TJIAIbI Ha OJHY MPOOIIEMYy.
[Nomymnsiums Kak equHUIa OMOJOTHYECKOI IBOJIOLNH.

[Momynsmus Kak dKoJIOTHYeCcKast eUHUIIA.

CoBpeMeHHBIE B3TJIS/1bI Ha OHOJIOTHUYECKYHO 3BOJIOIHIO.

CoBpeMeHHBIE B3TJIS/1bI Ha IPOUCXOXKICHIE YeIIOBeKa: CTOJIKHOBEHHE MHEHH.
CoBpeMeHHBIE METO/IbI UCCIIEAOBAHUS KIETKH.

Cpenpl 00uTaHUsI OPraHU3MOB: IPUYHMHBI Pa3HOOOpa3Hsl.

Qéazamenvuan ayoumopHasn yueonas Hazpy3Ka

84

Maxkcumanvnasn nazpy3ka odyuarouuxcs

84

Jl11g XapakTepUCTUKU YPOBHSI OCBOCHHSI y4eOHOT0 MaTepHalia UCIOIb3yIOTCS CleAyonne 0003HAUeHUS:

1- o3HakoMuTENbHBIN (y3HaBaHUE paHEe N3YUYEHHBIX OOBEKTOB, CBOMCTB);
2— penpoyKTHBHBIH (BBIOJIHEHHE AEATEIBHOCTH IO 00pa3ily, HHCTPYKIIMU WK O] PYKOBOJICTBOM)
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3— IPOAYKTUBHBIH (IJITAHKPOBAHUE U CAMOCTOSITEIILHOE BBIIIOJIHEHUE JICITEILHOCTH, PEIICHHUE MPOOIEMHBIX 3a/1a4).



CTPYKTYPA U COJEPKAHUE YUYEBHOH JUCHUILIMHBI OY /.10 ECTECTBO3HAHHS» pa3nen «buojorns»

Ne Tema Teopus IIpakTuka YpoBeHb
OCBOEHHS
1 Beenenne. Yuenune o KieTke 4 2 3

[Ipaxtrueckas padora Nel CpaBHEHHE KJICTOK PACTCHHIA U KUBOTHBIX.

2 Opranusm. PasmMHOXeHNE U MHAUBUAYAIbHOE PA3BUTHE OPTaHU3MOB 6 2 2,3
Ilpakmuueckasn paboma Ne2

BrusiBrenue u onyrcaHne NpU3HAKOB CXOACTBA 3apOABIIICH YeoBeKa U JPYTruX MO3BOHOUHBIX KaK
JIOKa3aTeNIbCTBO MX BOJIIOIMOHHOTO POJICTBA.

3 OCHOBBI I'€HETUKH U CEJICKIIHHI 8 4 2,3
Ilpakmuueckan paboma Ne3

CocraBieHue MpOCTEHIINX CXeM MOHOTUOPUAHOTO ¥ TUTHOPUITHOTO CKPEIIUBAHHSI.
Ilpakmuueckan padoma Ned PenieHne reHeTHUECKUX 3314

4 [IpoucxoxneHre U pa3BUTHE )KU3HU Ha 3emiie. DBOMOIMOHHOE yueHue [IporcxoxkieHre 1 HavuaibHbIe 5 5 2,3
9Tarbl Pa3BUTHUS KU3ZHH Ha 3emIie

Ilpakmuueckan paboma Ne5

[IpucnocoGneHre opraHu3MoB K pa3HbIM cpellaM oOuTaHus (BOJHOM, HA3eMHO-BO3YIITHOM, TOYBEHHOM).
Ilpakmuueckan paboma Neb

AHanu3 ¥ OLIEHKA Pa3IMYHbIX THIOTE3 MPOUCXOKACHUS XKU3HH.

5 [IpouncxoxneHue yenoBeka 3 3 2,3
Ilpakmuueckan paboma Ne7 .AHaTU3 1 OTICHKA PA3TMYHBIX THIIOTE3 O MIPOUCXOXKICHUH YETIOBEKA.

6 OCHOBBI DKOJIOTHH 6 2 2,3
Ilpakmuueckan paboma Ne§

CpaBHHUTEILHOE ONMCAHUE OJTHON U3 ECTECTBEHHBIX MPUPOJIHBIX CHCTEM (HAMPUMeED, Jieca) U KaKOW-HHOY b
arpodKOCUCTEMBI (HAIIPUMED, MIICHUYHOTO TIOJIs).

CamocTosiTeibHas padoTa:
HOZIFOTOBKa yCTHBIX BBICTyrI.HeHPIﬁ 10 3agJaHHBIM TEMaM, 3CCE, NOKJIaaoB, peq)epaTOB, PIH)II/IBI/IZIyaHBHOFO
MIPOEKTa C MCIIOJIb30BaHUEM MH()OPMAIIMOHHBIX TEXHOJIOTHH, SKCKYPCHH U JIP

Odbsazamenvras ayoumopnasn yueonas nazpyska S0

Maxkcumanvnan nazpysxa odoyuarouguxcsa 50

1- o3HaKOMHUTENBHBINH (y3HaBaHHE paHee U3YUECHHBIX 0OBbEKTOB, CBOMCTB);
2— penpOTyKTHBHBIH (BBIITOJIHEHHUE ACITETHPHOCTH IO 00pa3ily, HHCTPYKIIMH WX TI0J] PYKOBOJICTBOM)
3— NPOIYKTUBHBIN (TJITAHUPOBAHUE U CAMOCTOSTEILHOE BBIMOJIHEHHUE JESITeIbHOCTH, PELICHNE TPOOIEMHBIX 3a/1a4).
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XAPAKTEPUCTUKA OCHOBHBIX BHJOB VYUYEBHOU
AEATEJIBHOCTU CTYZAEHTOB

Conep:xanue XapaKkTepucTHKa OCHOBHBIX BHAOB [IeATEJbHOCTH
o0yyeHust CTY/ICHTOB (HA YPOBHE YUeOHBbIX el CTBHI)
DOU3UKA

Beenenne Pa3BuTHEe COCOOHOCTEN SICHO M TOYHO H3Jaratb CBOU

MBICJIH, JIOTUYECKH OOOCHOBBIBATH CBOKO TOYKY 3pPEHUS,
BOCITPUHUMATh M aHAJU3UPOBATH MHEHUSI COOECETHUKOB,
[TPU3HaBas [IPABO APYIrOro YeJIOBEKAa HA UHOE MHEHHUE.
[IpuBeneHre mpuMepoB BIAUSHUS OTKPHITHI B (PU3HKE HA
[IPOTPECC B TEXHUKE M TEXHOJIOTUU POU3BOACTBA

Mexanuxa

KunemaTtuka O3HaKOMJICHHE CO CIIOCOO0aMU OTMCAHUS MEXaHUUECKOTO
JIBUKCHUSI, OCHOBHOM 3a]1a4€i MEXAHUKHU.

M3ydeHne OCHOBHBIX (PM3UYCCKUX BEIUYMH KMHEMATHUKHU:
MePEMEIIEHHS, CKOPOCTH, YCKOPECHUS.

Haobmronenue OTHOCHUTEIIbHOCTH MEXaHUYECKOTO
NBYOKCHUsS.  @OpMyJIMpPOBAaHME  3aKOHA  CIIOKEHUSA
CKOPOCTEM.

VccnenqoBanne PaBHOYCKOPEHHOTO — MPSIMOJIMHEHNHOIO
NBIKCHUSI (Ha MpUMEpe CBOOOJHOTO TAJEHUS Te) U
[PaBHOMEPHOTO JIBUKECHUS TEJIa 10 OKPYKHOCTH.
[loHrMaHuEe CMBICIA OCHOBHBIX (DU3WYECKUX BEJIMYUH,
XapaKTEPU3YIOIIUX PABHOMEPHOE JABWKEHUE TeEIa IO
OKPYXHOCTH

JImHaMuka [loHnMaHue cMbICIa TakKuX (DU3NUECKUX MOJICNICH, Kak
MaTepualibHasl TOYKa, HHEPIMAJIbHAs CUCTEMA OTCUETA.
M3Mepenre Macchl Tela Pa3IMYHBIMH — CIIOCOOAMHU.
N3mepeHne cuin  B3auMOJECHCTBUS TeJl. BerauciieHue
3HAYCHUSI YCKOPEHHMS TEJ IO HW3BECTHBIM 3HAYCHUSIM
NTEVCTBYIOIIUX CHJI M MACC TEJL.

YMeHue pazauyaTh CUITy TSKECTH U Bec Testa. OObsICHEHUE
Y IPUBEJICHUE IPUMEPOB SIBJICHUSI HEBECOMOCTH.
[[ppuMeHeHne OCHOBHBIX MOHSTHH, (OPMYT U 3aKOHOB
JTMHAMUKHU K PEIICHUIO 33/1a4
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IIpooonocenue mabauywl

Conep:xkanue XapakTepuCTUKA OCHOBHBIX BHIOB /IeATEJIbHOCTH
00y4eHus CTYJAE€HTOB (HA YPOBHE Y4eOHBIX J1eiiCTBHI)

3akoHbl coxpaHeHHA|OObsICHEHUE PEaKTHUBHOTO JIBUKEHUS HA OCHOBE 3aKOHA
B MEXAHHKE coxpaHeHHs ummyJibca. [[puMeHeHne 3aKkoHa COXpaHEHUS]

MMITyJIbCa JJISI BBIYMCICHUS M3MEHEHHM CKOPOCTEW Tell
[PU UX B3aUMO/ICHCTBUSIX.

Boruncienre paboThl CUJI M W3MEHEHUsT KMHETUYECKOW
HHEPruu Tena. BeluncieHne noTeHInanbHON YHEPTUH Tell
B rpaBUTALIMOHHOM noJie. XapaKkTepuCTUKa
MPOU3BOJIUTEIIBHOCTH  MAlllMH W JIBUTATeliel ¢

HMCITIOJIb30BaAHHUECM INOHATHA MOIITHOCTH

OcHOB8bl MONEKYIAPHOU DUUKU U MEPMOOUHAMUKU

MonekynspHas
buznka

dopMyIMpoBaHUE OCHOBHBIX MOJIOKEHUH MOJIEKYJISIPHO-
KUHETUYECKOW Teopuu. BhINOIHEHHE SKCIEPUMEHTOB,
ClIy’KallluX OOOCHOBAaHUEM MOJIEKYJISIPHO-KUHETHUECKOMH]
reopuu. HaOmogeHne OpOYHOBCKOrO JIBUJKEHUS U
sByIeHUSI TUPDy3UU.

OmpeseneHne TMapaMeTPOB BeIIECTBA B Tra3000pa3HOM
COCTOSHMM Ha OCHOBAaHMHM ypPaBHEHHUS  COCTOSIHHS
U7eabHOTO Ta3a.

[IpencraBnenue B BUJE rpaduka H30XOPHOT0, H300apHOTO
M HM30TEPMUYECKOTO NPOLIECCOB. BprumcneHnne cpenHeu
KHUHETUYECKOW YHEPTUH TETJIOBOTO IBUKEHHS MOJIEKYJI T10
M3BECTHON  Temmeparype  BemiectBa.  M3mepenue
BJIQ)KHOCTH BO3/TyXa

TepmoauHaMuka

DJKCIEPUMEHTAIIBHOE MCCIIEIOBAHNE TEIUIOBBIX CBOWCTB
BellecTBa. Pacuer xosimyecTBa TEIUIOTHI, HEOOXOIUMOTO
JUI OCYILIECTBJICHUS IIPOLECcca MPEBPALICHUS BELECTBA U3
OZJHOTO arperaTHoro COCTOSHUA B IPYyroe.

PacueT W3MeHeHUsT BHYTPEHHEW HHEPruu Tell, padoThl U
MEPEJAHHOIO KOJIMYECTBA TETUIOTH HA OCHOBAHUH IIEPBOT0O
3aKOHa TepMOAuHAMUKH. OOBACHEHHE MPUHIMUIIOB
JIEHCTBUS TEIUIOBBIX MAILIUH

OcHoeswl 3ﬂ€Kmp00MHClMUKM

DJIEKTPOCTATHKA

Brrancienue cull B3aMMOJICUCTBHS TOYCYHBIX
PICKTPUYECKUX 3aPSIIO0B.

Brerancienue HANPSHKEHHOCTH u MOTCHIIMAIA
PIICKTPUYECKOTO TOJISI OJHOTO M HECKOJBKMX TOYEYHBIX
3apsa0B.

3Mepenne pa3HOCTH TOTEHIUAIIOB.
[lpuBeneHne nNPUMEPOB MNPOBOJHHUKOB, IUDJIEKTPUKOB H

KOHJICHCATOPOB.
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Habmtoienue sBieHus 3JeKTPOCTATHUECKONH UHIYKIH U]
SBJICHHUSI MOJSPU3aLMU JUDJIEKTPUKA, HAXOISAIIErocs B
DIIEKTPUYIECKOM I10JIE

I locTOSITHHEBIN TOK

M3mMepeHre MOIIHOCTH 3JIEKTPUYECKOT0 ToKa. M3Mepenne
/1C v BHYTpEHHETO CONTPOTUBJICHUS UICTOUHHUKA TOKA.
COop M uCHbITaHUE AIEKTPUUECKUX IENel ¢ pa3InyHbIM
COCTMHCHUEM MPOBOJHUKOB, PACUET UX IMAPaMETPOB

MarguTHOE 110J1€

Habronenue AeicTBUSI MarHUTHOTO TIOJISL HA IPOBOJAHUK C
TOKOM, KAPTUHOK MArHUTHBIX TOJIEH.

DopMyMpOBaHUE MTPABUIIA JIEBOM PYKHU ISl ONIPEACIICHUS
HaIpaBJICHUS CUJIbI AMIIEpa.

BrlunciieHne cui, AEMCTBYIOMINX Ha TPOBOJAHUK C TOKOM B
MarHUTHOM TOJie, OOBSICHEHUE TMPUHIUINA JACHCTBUS
AIEKTPOABUTATEIIS.

M ccnienoBanue siBJICHUSI 3JIGKTPOMArHUTHOW MHAYKIIUU

Konebanus u 6oiHbl

MexaaudecKkue
KOJICOAHUS U BOJIHBI

[IpuBeneHue MNpPUMEPOB KOJEOATENBbHBIX JBUKEHUMH.
WccnenoBanue  3aBUCUMOCTH — TEepHoJia  KOJieOaHUM
MaTEMaTUYECKOr0 MasiTHUKA OT €ro JJIMHBbI, MacChl U
aMIUTUTYbl  KosieOaHui.  OrmpenenieHHe  yCKOPEHHS
CBOOOJHOTO TMAJIEHUS C TOMOIIBI0 MATEMATHYECKOTO
MasiTHUKA.

Hab6mronenue xonebanuii 3Byuarero tena. [IpuBenenue
3HAUYCHUS CKOPOCTH  pacnpoCTpaHEHUsS 3ByKa B
Pa3TUYHBIX CPEIax.

YMeHrne OOBSCHATH WCIOJIb30BAaHUE YIBTPa3ByKa B

MEIUIITHE
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IIpooonocenue mabauywl

Conep:xkanue XapakTepuCTUKAa  OCHOBHBIX  BHIOB  JAeAATEJIbHOCTH
00y4eHus CTYJAE€HTOB (HA YPOBHE Y4eOHBIX J1eiiCTBHI)
JnekTpoMaruuTHele [HaOnrogeHue ociuiuiorpaMM rapMOHUYECKUX KOJIEOaHUMN CUJITBI

KOJICOAHMS M BOJTHBI

TOKA B LICTIH.
OObsicHEeHHE  TPEBpalllEHUsT  JHEPTUU B HJCAIbHOM
KoJ1e0aTeIbHOM KOHTYPE.

N3yuenue yCTPOMCTBA 151 MIPUHIINTIA JIEUCTBUS

TpaHchopmaropa. AHaJIM3 CXEMBI MEepeaaun dJICKTPOIHECPTHU
Ha Oonbmme paccTossHus. [IpuBemeHne NPUMEPOB BHUIOB
paanocBs3d. 3HAKOMCTBO C YCTPOWCTBAMH, BXOJSAIIMMU B
CHUCTEMY PaTUOCBSI3H.

OO0cyx)IeHrne 0COOCHHOCTEN pacpOCTpaHEeHHs PaIOBOJIH

CBETOBBIE BOJIHBI

[[puMeHEeHE HA TIPAKTHKE 3aKOHOB OTPAKEHUSI M TPEJIOMIICHHUS
CBeTa MpH pelieHny 3aaad. HaOmonenue sBieHus qudpaxkumu v
JTMCIIEPCHUH CBETA.

'YMeHue CTpOUTh U300paKeHHS MPEIMETOB, laBaeMbIe JIMH3aMH.
Pac- yeT onTHYecKon CUJIbI JIMH3BI

Dnemenmuol K6AHMOBOU PUUKU

KBaHTOBBIC CBOMCTBA
CBCTA

HaGmonenne  ¢dotosnexkrpuyeckoro  sddexra.  Pacuer
MaKCUMAaJbHOM KHUHETHYECKOM SHEPruM HJIEKTPOHOB TIPH
bhororddexre

dusuka atoma

DopMyIIMpOBaHHE IIOCTYJIATOB bopa. HabGnronenue
ITMHENYaTOro0 U HEMPEPBHIBHOT'O CIIEKTPOB.

PacueT 4acTOThl W JJIMHBI BOJIHBI MCIIyCKa€MOT'O CBETa IpH
[EPEeXo/le aTOMa W3 OJHOI0 CTAallMOHAPHOTO COCTOSIHUS B
pyroe.

OOBbsicHEeHUE IPUHLIMIIA ASHCTBUS Ja3epa

du3uka  aTOMHOTO
sa7pa 51
PJIEMEHTAPHBIX
JaCTHUIL

HaGnronenue tpekoB anbda-yacTull B Kamepe Buibcona.
Peructpamusi saepHbIX M3ITYyYEHUH C TIOMOIIBIO CUETUHKA)
[ 'elirepa.

PacueT sHepruu CBA3M aTOMHBIX SIZIEP.

[lonnmMaHue IIEHHOCTH HAay4YHOTr'O TMO3HAHUS MHpa HE BOOOIIE
TUTST 4eNIOBEUeCTBa B IEJIOM, a JJIS KaXI0ro 00ydaroIierocs
JTUYHO, IICHHOCTH OBJIQICHHSI METOI0OM HAyYHOTO MIO3HAHUS IS
TTOCTIDKCHHS yCIiexa

B J1I000M BHJI€ IPAKTUYECKOUN JESITEIbHOCTH

Bcenennas u ee I60JII0UUA

CTpoeHue u pa3BUTHE

OOBsicHeHHE MOJIeNIN paciuupstonieiics Beenennoit

Bcenennon

[IpoucxoxaeHue Hab6mronenue 3Be3n, Jlynsl u mianeT B Teneckon. Habmonenne
CoiHeuHOU COJIHEYHBIX IISITEH C MOMOIILIO TEJIECKOIIa

CHUCTEMBI
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XUMMHUSA

Bsenenue

PackppiTHe BKIaga XWMHUYECKOW KApTUHBI MHpa B CIUHYIO
€CTECTBEHHO-HAYYHYIO KapTUHY MUPA.

XapakTepucTUKa XUMHUU KaK IPOU3BOJMTEIBHON  CHIIBI
oO111eCTBA

Baxueiimue
XUMHUYECKUE
MOHSATUSA

YMeHue naarh OIpelesieHMEe W ONEpPUpOBaTh  CIEAYIOLIMMHU
XUMUYECKUMHM  TOHATHSIMU:  «BEIIECTBO»,  «XUMHUYECKHUH
AIIEMEHT», «aTOM», «MOJIEKYJIa», «OTHOCHUTEIIbHBIE aTOMHas U
MOJIEKYJISIDHAs. MacChbD», «UOH», «AJUIOTPONHSA», «HU30TOIbDY,
(XUMHYECKasT CBSI3bY, «AJIEKTPOOTPULIATETLHOCTHY,
«(BAJICHTHOCTB», «CTENEHb OKHUCIICHUS», «MOJb», «MOJIIpHAs
Macca», «MOJSIDHBIA  00BEM  ra3000pa3HbIX  BELIECTBY,
«BELLECTBA MOJIEKYJSIPHOTO U HEMOJEKYJSIPHOTO CTPOCHHUS»,
«PacTBOPbBIY, «QIEKTPOIIUT U HEDJIEKTPOJIAT,
(QIEKTPOJIUTUYECKAsT ~ JUCCOLMALUA»,  «OKUCIUTEIb U
BOCCTAHOBHTEINbY», «OKHCICHHE U BOCCTaHOBJICHHE», «CKOPOCTH
XUMHAYECKON peaxkmmny, «XUMHYECKOE paBHOBECHUEY,
«YTJIEPOJIHBIN CKEIET»,

«(YHKIHOHAJIbHAS TPYIIIA», KU30MEPHUSD)

(OCHOBHBIE
XUMUHU

3aKOHBI

DOopMyIUPOBAHUE 3aKOHOB COXPAHEHUS MacChl BEILIECTB U
MMOCTOSTHCTBA COCTaBa BEHIECTB. Y CTAHOBJICHUE TPUYUHHO-
CIICZICTBEHHON CBS3M MEXIY COAECPKAHHEM OSTHUX 3aKOHOB WU
HanrcaHuEeM XUMUYECKUX (Pop- MyJ1 U ypaBHEHHU.

PackpbiTue (puznyeckoro cMmbiciaa cuMBoiInKY [lepuognueckoit
Tabmunel  xuMudeckux dneMmenTtoB  JI. WM. Menneneena)
(HOMEpOB »JIEMEHTa, IepuojJa, TPYIIbl) M YCTAaHOBJICHHUE
MPUYUHHO-CJIEICTBEHHOW CBSI3M MEXAY CTPOCHHEM aroma H
3aKOHOMEPHOCTSIMM ~ W3MEHEHUS CBOWCTB  3JIEMEHTOB W
00pa30BaHHBIX UMHU BELIECTB B IEPUO/IaX U IPYIIaX.
XapakTepucTuKa DJJIEMEHTOB MalbIX HEPUOJOB IO UX
nonoxxeHuto B [lepuoanueckou cucreme /. 1. Menaeneena

(OCHOBHBIE
XUMHUH

TEOpuu

Y CTaHOBJICHUE 3aBUCUMOCTH CBOMCTB XMMUYECKUX BEIIECTB OT
CTPOCHUSI aTOMOB O0PA3YIOIIUX UX XUMUYECKUX JIEMEHTOB.
XapakTepUCTUKA BAXKHEWILHNX THUIIOB XHUMHUYECKHUX CBSI3€U U
OTHOCHUTEJILHOCTH ATOM TUmonoruu. OObSICHEHNE 3aBUCUMOCTH
CBOIMCTB BEIIIECTB OT UX COCTaBAa U CTPOCHUS KPUCTAIIINYECKHUX
PEIIETOK.

DopMyIUpOBaHUE OCHOBHBIX MTOJIOKEHUN TEOPUH
PIEKTPOJUTUYECKON JUCCOLMALNN U XAPAKTEPUCTUKA B CBETE
STOM TEOPUU CBOMCTB OCHOBHBIX KJIACCOB HEOPraHUYECKHUX
COCIMHEHUM.

DOopMyIUPOBAHUE OCHOBHBIX MOJIOKEHUN TEOPUU XUMUYECKOTO
CTPOCHUS OPTAHUYECKUX COCIMHEHNN U XapAKTEPUCTUKA B CBETE
ATOM TEOPUM CBOMCTB BAXKHEWIINX MPEICTABUTEIEH OCHOBHBIX
KJIACCOB OPTraHUYECKUX COEAMHEHUMN

Baxueiimnume
BEIECTBA

XapaKTCpI/ICTI/IKa CTPOCHHUA aTOMOB M KpPUCTAJJIOB U Ha ATOMH|

OCHOBE — O6H_II/IX (l)I/ISI/ILICCKI/IX U XMMHYECKMX CBOMCTB




MaTeprabl

METaJUIOB M HEMETAJUIOB. XapaKTEePUCTUKA COCTaBa, CTPOCHHS,
CBOWCTB, IOJyYCHHUSI U TPUMEHEHNE BAKHEUIITUX HEMETAJIIOB.
XapakTepucTuka COCTaBa, CTPOCHUS © OOIIUX CBOWCTB
BAKHEUIIINX KJIACCOB HEOPTAHUYECKUX COETUHECHU M.

OnucaHue cocTaBa W CBOWCTB BaKHEHIIMX MpEACTaBUTENIEH
OpraHUYEeCKUX COCAUHEHUMN: METaHOJIa U 3TAHOJA, CIOKHBIX
A(UpOB, KUPOB, MBI, KapOOHOBBIX KHUCIOT (YKCYCHOM
KHCIIOThI), ~ MOHOCAaXapuaoB  (TJIIOKO3bI),  JAMCAxXapuioB
(caxapo3sl), mojaucaxapuaoB (Kpaxmasa

W LEJUTI0JI03bI), AMUHOKHCIOT, OEJIKOB, HMCKYCCTBEHHBIX H
CUHTETUYECKUX MTOJIMMEPOB

XuMHudecKkuil 361K UV CIIoIp30BaHNe B y4eOHOU 1 IPOo(hecCHOHATBHOM NeITEeIhHOCTH|

CUMBOJIUKA XUMHUYECKUX TEPMUHOB U CUMBOJIUKH.
Ha3piBaHWEe W3YyYEHHBIX BEIIECTB IO TPUBUAIBHOU WM
MEXIYHAPOJIHOM HOMEHKJIATYpe M OTPaKEHHE COCTaBa ITUX
COCIMHEHUI C TOMOIIBI0 XUMUUECKUX (POPMYIIL.
OTpaxkeHrne XMMHYECKUX ITPOLIECCOB C MOMOULIBIO YPAaBHEHUU
XUMUAYECKUX PEAKLIHIA

XHUMUYECKHE OObsicHEeHUE CYIIHOCTH XUMUYECKUX IIPOLIECCOB.

peakiuu Knaccupukanus XUMHUYECKUX PEAKIUH 10  Pa3IuYHbIM
[IpU3HAKAM

XUMHAYECKHI BpInonHEHHE  XMUMUYECKOTO  JKCIIEPUMEHTa B IOJHOM

AKCIIEPUMEHT COOTBETCTBUH C MIPABUJIAMH TEXHUKHU O€30IIaCHOCTH.
HaGnrogenue, QukcUpoBaHME U ONHCAHHE PE3YJIbTAaTOB
[IPOBEJICHHOTO SKCIEPUMEHTA

XuMHuueckas [IpoBeaeHre  CaMOCTOSITEIBHOTO  TOMCKA  XMUMHUYECKOH

uHbOpMaITUs nH(OpPMAIIMU C MCIOJIb30BAaHUEM PA3JIMYHBIX HCTOYHUKOB
(HAy4YHO-TIOMYJISIPHBIX W3JIaHWW, KOMIBIOTEPHBIX 0a3 MaHHBIX,
pecypcoB  MuTepHeTa); UCMOJB30BAHUE  KOMITHIOTEPHBIX|
TEXHOJIOTUI is 0OpabOTKM W Tepelayd  XHUMHUYECKOU
nHMOpPMAIUU U €€ TPEICTABIICHHUS B pa3JINYHBIX (hopMax

[IpodunbHOE nOO0BACHEHNE XUMUYECKUX SIBJICHUH, TPOUCXOJIAIINX B IPUPO/IE,

Npo(ecCHOHANBHO  [OBITY U HAa IPOU3BO/ICTBE.

3HAYMMOE CobunroieHre nmpaBuil SKOJOTUYECKH TPAMOTHOTO MOBEICHHUS B

coJiepKaHue OKPYXKAIOLIEHN Cpele.

OueHka BIMSHHS XUMHUYECKOTO 3arpsi3HEHUS OKpPYKArOLIEH
Cpellbl Ha OPraHW3M YEJI0BEKA U APYTUE JKUBbIE OPTaHU3MBI.

Coburoienne mpaBuil 0€30MMacHOTO OOpAIICHHS ¢ TOPIOYUMU H
TOKCUYHBIMH BEIIECTBAMU, TAOOPATOPHBIM 000PYIOBAHUEM.
KpuTtrueckas omeHKa JOCTOBEPHOCTH XMMHUYECKON MH(MOPMAIUH,
MOCTYNAIOIIECH M3 Pa3HbIX UCTOYHUKOB
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bUOJIOI'UA

buonorus

COBOKYITHOCTh HAYK
0 JKMBOW MPHUPOIE.
MeTtoapl  Hay4yHOTO

[MO3HAHUSA
OuoJIorun

B

3HAKOMCTBO C O0BEKTAMU U3YUYEHUsI OUOJIOTHH.

BrisiBiieHne ponu 6uojgorud B (POPMUPOBAHUHM COBPEMEHHOMU
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa U  MPAKTHUYECKOU
NESITEIIbHOCTH JII0IeH

Kierka

3HAKOMCTBO C KJIETOYHOW TEOpUEH CTPOCHHSI OpPraHU3MOB.
[lonydyeHne TPEACTaBICHUA O POJIM  OPraHUYECKUX W
HEOPTaHUYECKHUX BEILIECTB B KIIETKE.

3HaHUE CTPOEHHUSI KJIIETOK MO pe3yJibTaTaM pabOThl CO CBETOBBIM
MHUKPOCKOIIOM.

YMEHHE OIMCHIBATH MHUKPOIIPENApaThl KIETOK PACTEHUM.
'YMeHHe CpaBHUBATh CTPOCHUE KIIETOK PACTEHHUN U dKUBOTHBIX 110
rOTOBBIM MUKpOIIpenaparaM

Opranuzm

3HaHHWE OCHOBHBIX CITOCOOO0B Pa3MHOKEHHUSI OPTaHU3MOB, CTa UM
OHTOT€HE3a Ha MPUMEPE YEIOBEKa.

3HAHWE TMPUYMH, BBI3BIBAIOIIMX HAPYIICHUS B Pa3BUTHH
OpTraHU3MOB. Ymenne IT0JI30BATHCS TeHETUYCCKOM|
TEPMUHOJIOTHEN W  CHUMBOJIUKOM, pelaTh MPOCTEUIINE
FeHETUYECKHUE 3aa4H.

3HaHMEe OCOOCHHOCTEH HACICACTBCHHON M HCEHACIICACTBEHHOMN
M3MEHYMBOCTH U UX OMOJOTHYECKOM POJIH B DBOIIOIUHN KUBOTO

Bun

YMeHUE aHAIM3UPOBATH W OLICHUBATHh PA3JIMYHBIC THUIIOTE3bI
[IPOMCXOXKICHUS )KU3HU Ha 3eMJIe.

YMeHue MNpoBOJIUTH ONHMCAaHWE OcCOoO0el OJIHOrO BHJA TIO
MOP(hOIOTHYECKOMY KPUTEPHIO.

Pa3BuTHE CrIOCOOHOCTEH SICHO M TOYHO M3JIaraTh CBOM MBICIIH,
ITOTHYECKH 000CHOBBIBATh CBOIO TOUKY 3PCHHS, BOCIPUHUMATH U
aHAJTM3UPOBaTh MHEHHUS COOECEeAHUKOB, IpU3HABas IMPaBO
JIPYTOro 4eJI0BEKa HAa MHOE MHEHHE.

YMeHHe N0Ka3bIBaTh POJICTBO YEJIIOBEKA U MIICKOIUTAIOIINX,
0OIIIHOCTh M PABEHCTBO YEJIOBEUECKUX Pac

"DKOCUCTEMBI

3HAaHWE OCHOBHBIX IKOJIOTUYECKUX (DAKTOPOB M MX BIUSHUS HA
OpTaHU3MBI.

3HaHue OTJIMIUTEIBLHBIX MIPU3HAKOB MCKYCCTBEHHBIX|
COOOIIECTB — arpoO’KOCHCTEM.

[Tommy4yeHne npeAcTaBICHUs O CXEME YKOCHUCTEMBI HA MPUMEPE
orochepsl.

JleMOHCTpauusi yMEHHsS TOCTAHOBKU LEJIEH JESITEIbHOCTH,
MJIAaHAPOBAHUE COOCTBEHHOM IEATEIBHOCTH ISl JOCTHKEHUS
[MOCTABJICHHBIX IIEJEH, TPEABUACHUS BO3MOKHBIX PE3YJIbTATOB
DTUX JIEMCTBUM, OpPraHU3alMd CAaMOKOHTPOJII M  OLIEHKH
MMOJYYEHHBIX PE3YJIbTATOB.

OOyueHue CcoOOMIOAEHUIO TNpPaBWII TOBEACHUS B MPUPOJE,
OCpEe)XKHOMY  OTHONIIEHHWIO K OHOJOTHYECKUM OOBEeKTaM
(pacTeHUsIM 1 5KUBOTHBIM U UX COOOIIECTBAM) M UX OXPaHE




YUYEBHO-METOJNYECKOE

N MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE ITPOI'PAMMABI
VYEBHOU JNCHUITJIMHBI

«ECTECTBO3HAHMUE)

OcBoeHne mporpaMmbl  y4eOHOW  AMCHUIUIMHBI  «EcTecTBO3HAHME)»
npernoiaraeT HaIM4Yiue B MpodeCcCHOHANTBHOM 00pa30BaTEIbLHON OpraHU3AIINH,
peanu3yromieii 00pa3oBaTEIbHYI0 POrPaMMy CpPEIHETO 00IIero oopa3oBaHus B
npeaenax ocBoeHust OITOII CIIO nHa 6a3e ocHOBHOTO oOIIero oOpa3oBaHUS,
y4eOHBIX KaOWMHETOB 1O (U3UKE, XUMHH, OHOJIOTMH, B KOTOPBIX HMEETCS
BO3MOYKHOCTh 00€CIeYUTh CBOOOHBIN TOCTyN B MIHTEpHET BO BpeMsi yueOHOTO
3aHATHS U B TIEPUOJ] BHEYUYEOHOM ESITEIbHOCTH 00yYarOIINXCS.

B cocTtaB kaOuHeTOB 10 PU3UKE, XUMUHU, OMOJIOTUU BXOST TaO0OpATOPUHU C
71a00paHTCKONH KOMHATOM.

[Tomemiennst kaOWHETOB (DU3UKU, XUMHUM U  OUOJIOTUU  JIOJIKHBI
YAOBIETBOPATh TpeboBanmsiM CaHUTAPHO-IMUIEMUAOIOTHICCKUX TIPABWII U
HopmatuBoB (CanlluH 2.4.2 Ne 178-02) wm OBITh OCHAIIEHBI THIIOBBIM
o0opy/0BaHUEM, YKa3aHHBIM B HACTOSANIUX TPEOOBAHHSIX, B TOM YHCIE
CHEUaIN3UpPOBAaHHOM  y4yeOHOM  MeOenbl0 M CpeAcTBaMu  O0y4YeHus,
JOCTaTOYHBIMH  JIJI1  BBITIOJHEHUS TPeOOBaHWA K YPOBHIO IOATOTOBKH

06yqa}oumxc;11.

B kabunerax JOMKHO OBITh  MYyJbTUMEAUNHHOE  O0OpPY/IOBAHHUE,
MOCPEACTBOM  KOTOPOTO  yYacCTHUKM  00pa3oBaTEIbHOTO  MpoIecca  MOTYT
NpOCMaTpUBaTh BU3YAJIbHYIO MH(pOpMalKIO 10 (U3UKE, CO3/1aBaTh MPE3CHTAIUU,
BUJICOMATEPUAIIBI U T. TI.

B  coctaB = y4eOHO-METOAMYECKOTO M  MaTepUAbHO-TEXHUYECKOTO
obecnieueHust MporpaMmbl y4eOHON AUCIUIUIUHBI «EcTecTBO3HAHMEY BXOMIST:

. MHOTO(YHKIIMOHATIbHBIN KOMIUIEKC MPETNO0/1aBaTels;

. HarJISIIHbIE TI0COOUsT (KOMIUIEKThI Y4Y€OHBIX TaOJHIl, IJIAaKaTOB,
MOPTPETHI BHIJAIONINXCS YUEHBIX B 00JIACTH €CTECTBO3HAHUS U T. I1.);

. nH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIE CPEJICTBA;

. HKPAHHO-3BYKOBBIE TTOCOOUS;

. KOMILJIEKT 3JIEKTPOCHA0KEHHUSI KAOMHETOB;

. TEXHUUYECKUE CPEJICTBA O0YUCHUS;

. JEMOHCTpAllMOHHOE  Oo0oOpyaoBaHue (0OIIero Ha3HAUYCHHS U
TeMaTh4YecKue Habopbl);

. nJabopatopHoe 000pyI0BaHKe (00IIET0 HA3HAUYCHUS U TeMAaTHYECKUE

HA0OpbI, B TOM YHUCJE AJI1 MOCTAHOBKH JEMOHCTPAIMOHHOTO M YYEHUYECKOTO
HKCIIEPUMEHTA, PEAKTHUBBI);

. CTaTUYECKHUE, TUHAMUYECKUE, JEMOHCTPALIMOHHBIE W PpPa3qaTOYHBIE
MO/JIEJIH, BKITIOYasi HATypaJIbHbIe 00 BEKTHI;

. BCIIOMOTATeNIbHOE 000PYI0BAHUE;

. KOMIUIEKT TEXHUYECKOW JOKYMEHTAllUW, B TOM YHUCJIE MMacnopTa Ha

cpenctBa OOydeHHs, WHCTPYKIMM TI0 WX HCIOJB30BAHUIO U TEXHUKE
0e30ITacCHOCTH;
. OoubmuoTeuHbIit GoH.
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B OuGnumoreunsiii ¢GoOHI BXOAAT YYEOHHMKH, Y4eOHO-METOIUYECKHUE
koMmmuiekTel  (YMK), oOecneunBaromue OCBOCHHE yYeOHOM  JUCIMILIMHBI
«EcTtecTBO3HAaHME», PEKOMEHIOBAHHBIC WJIU JIOMYIICHHBIC ISl HUCTIOIL30BAHMS B
npodeccuoHaIbHbIX o0pa3oBaTeIbHBIX OpraHu3aIMsIX, peanu3yronmx
oOpa3oBaTenpbHyI0 TPOrpaMMy CpemHero ooOmero oOpa3oBaHHsI B TIpeaesiax
ocBoenus OIIOIT CIIO na 6a3e 0CHOBHOTO 0011IeT0 00pa30BaHUs.

bubmuoreunsrit  ¢oHA  MOXET OBITh  JOMOJHEH  (U3HYCCKUMU
SHITUKIIOTICANSIMY, aTJIacaMH, CJIOBApSIMH, CIIPABOYHHKAMHU 10 (DU3UKE, XUMUH,
OWoJOoTMY, HAYYHOM MW HAy4YHO- TIOMYJISPHOW JINTEPaTypoOll eCTeCTBEHHO-
HAyYHOT'O COJICPIKAHUS.

1 Mucemo Munncrepcrsa o6pasoanus u Hayku PO ot 24.11.2011 Ne M-
1552/03 «O06 ocHamieHuu o0IIe- 00pa30BaTENbHBIX YUYPEKICHUH y4eOHBIM WU
y4eOHO-1a00paTOPHBIM 000PYI0BAHUEM).

B  mpomecce  ocBOeHHMS ~ HpOTpamMMbl  y4eOHOH  JUCHUIUIMHBI
«EcTtecTBo3HaHME» CTYNEHTHl JOJDKHBI KMETh BO3MOXKHOCTH JOCTyHa K
SIIEKTPOHHBIM Y4YE€OHBIM MaTepuaiaM IO €CTECTBO- 3HAHUIO, BKIOYAs (DU3HKY,
XUMUIO, OWOJIOTHIO, MMEIOMIMMCS B CBOOOAHOM JoCTyne B ceTu VHTepHeT
(97EeKTPOHHBIM KHUTAM, IPAaKTUKyMaM, TectaM, Matepuaiam EI'D u ap.).



PEKOMEHAYEMAA JIMTEPATYPA
Jns cTtyieHToB

benses /1. K., lotmwuy I'. M., Ky3ueyosa JI. H. u op. buonorus (6a30BbIit
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®enepanpubiii 3ak0oH oT 29.12.2012 No 273-®03 «0O6 obOpa3oBanuu B
Poccutickoit deneparumny. [Ipukas MunucrepcTBa oopasoBanust u Hayku PD ot
17.05.2012 Ne 413 «OO0 ytBepxneHun ¢eaeparTbHOrO TOCYIapCTBEHHOTO
00pa30BaTeIbLHOTO CTaHAapTa CPEIHETO (ITOTHOTO0) 001Iero 00pa30BaHUS.

[Ipukaz MunuctepctBa obpazoBanus u Hayku P® ot 29.12.2014 No
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